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The uniformity of Vu Font Xray 
Film, doctor, helps make serial 
radiograph comparisons easier... 


TRUE. . . the uniformity of radiographs 
made with Du Pont X-ray Film is a great 
help when comparison diagnosis must be 
made. Speed and latitude—additional in- 
herent characteristics of the film—also aid 
in producing radiographs of exceptional 
brilliance and clarity. 


This fine film has a blue safety base orig- 
inated by Du Pont photographic research. It 
comes packaged in convenient, light-tight 
boxes and has the added protection of gray- 
black, chemically pure interleaving paper. 


Listen to “Cavalcade of America”—Monday evenings—NBC 


Many prominent radiologists prefer 
Du Pont X-ray Film and use it exclusively. 
Specify it by name when ordering from your | 
dealer. E. I. du Pont de Nemours & Co.(Inc.), | 
Photo Products Dept., Wilmington 98, Del. 


In Canada: Canadian Industries, Ltd. 


DU PONT X-RAY FILM : 
and Chemicals 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 
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SMALL INTESTINAL MOTILITY IN ACUTE 
DYSENTERY* 


By GEORGE P. KEEFER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


bh THE past several years more and more 
attention has been drawn to the roent- 
gen study of the small intestine in health 
and disease. Disturbances of the pattern 
and physiology of the barium-filled small 
intestine have been observed and described 
in various nutritional deficiency states, 
chronic inflammatory diseases, allergy and 
neoplasm. 

Acute inflammations of the intestine 
such as dysentery and so-called “gastro- 
enteritis” have not usually been examined 
roentgenographically because of the short 
duration of the symptoms and disease. The 
literature is lacking in descriptions of the 
small intestinal appearance and movements 
in such conditions. Rapid motility with in- 
creased tone was observed in a single case 
of acute gastrointestinal disturbance prob- 
ably ‘“‘food poisoning.’’® It is the purpose of 
this report to describe the small intestinal 
changes observed in 14 patients with acute 
dysentery with particular reference to mo- 
tility. 

Dysentery is usually differentiated from 
diarrhea in that the frequent stools are as- 
sociated with tenesmus. The causes of dys- 
entery are many but from the clinical pic- 
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ture in the group of patients in this study, 
it was believed the etiological agent was 
one of the dysentery group of bacilli. Bacil- 
lary dysentery has a wide geographic distri- 
bution and contrary to general belief it is 
probably just as common in temperate cli- 
mates as in the tropical zones. Poor sanita- 
tion is undoubtedly the most potent factor 
in the spread of the disease. Thus in the 
movement of troops when strict sanitary 
protection in the handling of food and dis- 
position of excreta is difficult, the occur- 
rence of the disease is enhanced. 


MATERIAL 


In a period of eleven days, 14 American 
soldiers were admitted to an Army General 
Hospital in the China-Burma-India Thea- 
tre who were suffering with intense watery 
diarrhea of fifteen to twenty stools daily for 
an average period of one to four days. All 
14 men had just completed a six hundred 
mile train journey from the port at which 
they had just debarked. As far as could be 
determined these patients had begun their 
trip in perfect health, and it was felt that 
they had become infected with the dysen- 
tery-causing organism during their train 


resented at the Forty-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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travel of six days. The average incubation 
period of bacillary dysentery is thought to 
be forty-eight hours. 

The patients arrived at the hospital in 
varying degrees of prostration due to the 
severe dehydration from the loss of fluid by 
bowel. All of the patients had tenesmus. 
Fever was varied, being normal in some 
instances while in several it reached 102°F. 
General malaise and frontal headaches were 
noted in a few. Physical examination yielded 
little information except as to the degree of 
dehydration. A few of the patients had 
slight abdominal soreness. 

Laboratory examination of the stool 
specimens revealed tenacious mucus 
streaked with blood in half of the cases. 
Culture of stool specimens revealed a cau- 
sative organism in only one patient, which 
was Shigella paradysenteriae Flexner. Re- 
peated cultures of the stools of the other 13 
patients failed to produce any growth of 
pathogens. It was unfortunate that 13 out 
of 14 of the cases were not proved. bac- 
teriologically to be due to the bacillary 
group of organisms, but it was felt that the 
cultural methods were at fault. However, 
the medical officer in charge believed the 
patients had clinical evidence of bacillary 
dysentery, and when cultural methods were 
improved by the use of a rectal swab, his 
clinical judgment in subsequent cases was 
substantiated with positive cultures in 80 
per cent of the patients.’ Blood studies re- 
vealed only a slight leukocytosis in a few of 
the cases. 

TECHNIQUE 

Immediately upon admission to the hos- 
pital the patients were isolated in a single 
ward, where, because of their weakened 
condition, a portable roentgenographic unit 
was set up. The examination of the small 
intestine was begun before medication or 
fluids of any kind were administered. The 
patient was given a full glass of 5 ounces of 
barium suspended in 5 ounces of distilled 
water. Because of the use of portable roent- 
gen-ray equipment and limited facilities no 
roentgenoscopy of the intestinal tract was 
done. Roentgenograms were made in the 
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horizontal position at half hour intervals to 
observe the progress of the contrast me- 
dium until it reached the cecum. Twenty- 
four and forty-eight hours after ingestion 
of the barium meal a single roentgenogram 
of the abdomen was made to determine the 
amount of barium remaining in the large 
intestine. 
ROENTGEN FINDINGS 

The term “motility” commonly includes 
the intestinal movements of segmental con- 
tractions and peristaltic contractions as 
well as transit time for the barium to reach 
the cecum after swallowing. In this study, 
however, roentgenoscopic observation of 
peristaltic and segmental contractions was 
not feasible so that ‘“‘motility”’ will refer to 
transit time only, or the time elapsing from 
the administration of the meal until the 
head of the column of barium reached the 
cecum. The findings in the stomach, duo- 
denum, and small intestine have been de- 
scribed from the study of the serial 14 by 17 
inch survey roentgenograms. 

All stomachs appeared normal in contour. 
Evaluation of gastric tone could not be de- 
termined from roentgenograms alone. In 
all cases the stomachs were empty in one 
and a half to two hours after ingestion of 
the barium meal. 

Generally nothing unusual was noted in 
any portion of the duodenum. 

The jejunum in only one case revealed 
rapid motility. In the first half hour the 


barium rushed through the jejunum but: 


slowed markedly in the ileum so that total 
transit time to the cecum was normal with 
an essentially normal mucosal pattern. The 
caliber and mucosal pattern of the jejunum 
were not disturbed in any of the patients. 

Small intestinal motility was considered 
normal when the barium meal reached the 
cecum in one and a half to three hours. If 
the head of the meal reached the cecum in 
less than one hour, the in estine was con- 
sidered hypermotile. If the barium meal 
failed to reach the cecum at the end of 
three hours, the intestine was recorded as 
being hypomotile. 

Of the 14 patients in this study, 4 showed 
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Fic. 1. Roentgenograms made at one hour (4), two and a half hours (B), four and a half hours (C), and seven 
hours (D) after ingestion of barium meal, in case of acute bacillary dysentery. The stomach and duodenum 
are normal in appearance. Note the delay in the pelvic loops of ileum. The entire small intestine seems to 
be gathered in the central abdomen which may be due to shortening of the bowel secondary to increased 
tone. The intestinal caliber is normal. 


normal small intestinal motility. In these 4 case the barium progressed through the 
instances, the barium reached the cecum in stomach and the small intestine to the ce- 
between one and three hours. Only one of cum in half an hour. Nine patients had defi- 
the patients had unusually rapid small in- nite delayed motility with the limits of de- 
testinal motility on roentgen study. In this _ lay from three and a half to seven and a half 


é 
ts, 
y 
* ~ 
oF 
= 
| 


59° 


hours, while 7 of these had a delay of over 
five hours before the opaque meal entered 
the cecum. 

In the 9 patients with definite delayed 
motility, the meal had progressed through 
the jejunum in normal manner. When it 
reached the distal pelvic loops of ileum 
further progression of the meal was halted 
for a considerable period of time despite the 
fact that the patients had several stools 
during the period of roentgen examination. 

An attempt was made to evaluate the 
tone of the jejunum and ileum based on ob- 
servations of the caliber of the intestinal 
lumen. As compared with an arbitrarily 
chosen normal, there seemed to be an ap- 
parent increase in tone in the ileum in all 
cases except one. This variation from the 
normal was not marked and was based per- 
haps more on a tendency for the ileal loops 
to be bunched or gathered in a small area 
than upon actual decrease in size of the 
lumen. In one instance, the loops were 
massed in the center of the abdomen and 
this change was interpreted as intestinal 
shortening probably due to increase in 
muscular tone. The continuity of the bar- 
ium column was maintained in all cases ex- 
cept one in which there was definite bolus 
formation. 

In 9 patients the terminal ileum and ce- 
cum filled incompletely and appeared irreg- 
ular in outline. This observation is of ques- 
tionable value since the film may have re- 
corded the area just after a peristaltic con- 
traction. It was not possible to obtain good 
mucosal detail in these studies in the ab- 
sence of roentgenoscopy. 

The colon was not studied by means of 
barium enema in these patients because of 
the tenesmus and probable inability of the 
colon to retain the enema. Roentgenograms 
made at twenty-four hours showed the 
bowel completely empty in 6 cases. The re- 
maining 8 patients showed varied amounts 
of retained barium, but all were completely 
empty in forty-eight hours. Nothing un- 
usual about the colon was noted on the 
follow-up roentgenograms. The fact that 
the colon still retained barium in 8 patients 
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at the end of twenty-four hours, despite the 
dysentery, is probably accounted for by the 
fact that the frequent stools were small in 
amount after the initial onset and consisted 
chiefly of mucus rather than fecal material. 

Five of the patients were re-examined in 
seven to ten days after admission at which 
time they were symptom free. On this re- 
examination, the patients were observed 
roentgenoscopically in the radiological de- 
partment and as on the first studies, films 
were made at half hour intervals until the 
barium meal had reached the cecum. Roent- 
genoscopy of the stomach and small intes- 
tine did not reveal any unusual variations 
from the normal. All patients had normal 
small intestinal motility and a normal small 
intestinal pattern except one. In this in- 
stance, there was still puddling of the meal 
in the ileum for eight hours, associated with 
hypertonicity and irritability of the termi- 
nal ileum. 


COMMENT 


The study of this series of patients with 
acute dysentery revealed unexpected find- 
ings in the small intestine. From a clinical 
viewpoint, one might expect that with the 
frequent bowel movements in dysentery, 
transit time or motility in the small intes- 
tine would be unusually rapid and therefore 
the barium meal would rush through the 
small and large bowel to be evacuated in a 
very short period of time. One might also 
expect to find the tone of the intestine in- 
creased. A tendency to hypertonicity was 
observed. The motility in the majority of 
the instances was definitely delayed al- 
most to the point of being actual stasis de- 
spite the presence of frequent stools during 
the period of examination. 

It was interesting to observe that the 
barium column moved normally through 
the jejunum but then puddled in the pelvic 
loops of ileum. In view of this delay in distal 
progression of the meal, one might expect 
to find a definitely hypotonic or “lazy” 
bowel but as compared with a group of 
normals the ileal loops appeared shortened 
but essentially normal in caliber. 
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Fic. 2. Case of acute bacillary dysentery. Roentgenograms made at one-half hour (4), six hours (B), seven 
hours (C), and eight and a half hours (D). The stomach and duodenum are normal. The small bowel mo- 
tility is delayed with the barium meal puddling in the ileal loops. The small intestinal pattern and the cali- 


ber of the Jumen are normal. 


The explanation for the delayed motility 
is lacking. Hypomotility has been observed 
in well advanced deficiency states, in dis- 
eases of the liver and biliary tract, but 


there was nothing to suggest such condi- 
tions in these patients, as they had just ar- 
rived from the United States. Fluid balance 
may be a great factor in determining motil- 
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ity. Pendergrass‘ has reported a case of dia- 
betes insipidus in which there was a definite 
delay in both gastric emptying time and 
small intestinal motility. After the dia- 
betes insipidus was brought under control, 
intestinal motility was practically normal. 
Bacteriologists have learned that the 
various strains of dysentery bacilli produce 
an endotoxin while one strain (Shiga bacil- 
lus) produces an exotoxin as well.!:? The 
toxins of all types of dysentery organisms 
are absorbed from the small intestine and 
excreted through the colon. Experimental 
injection of the endotoxin of dysentery ba- 
cilli intravenously produces an intense in- 
flammation of the mucosa of the large 
intestine which explains the pathologic 
findings and symptoms in these patients. 
Although the outstanding pathologic 
changes in patients with bacillary dysen- 
tery occur in the colon, some investigators 
believe that the terminal 12 to 15 cm. of 
ileum is also involved in about $0 per cent 
of the cases.’ Bockus? feels that if there is 
considerable hyperemia and swelling of the 
terminal ileum in association with acute 
bacillary dysentery one might encounter 
delay in these terminal ileal loops. It is 
probable that the presence of an inflamma- 
tory process at or near the ileocecal junc- 
tion activates a nerve reflex mechanism 
which causes the ileal stasis. A delay in 
small intestinal motility has been observed 
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in a small group of cases with chronic ap- 
pendicitis.® 
SUMMARY 


1. Delayed small intestinal motility was 
observed in nine of fourteen patients with 
acute dysentery, probably bacillary in 
type. 

2. It is not possible to evaluate the factor 
or factors responsible for this observation 
with our present limited knowledge of the 
many processes involved in the mechanism 
of intestinal motility.* 


1930 Chestnut St. 

Philadelphia, Pa. 
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PYLORIC OBSTRUCTION MORE ACCURATELY 
DEMONSTRATED BY FOOD-BARIUM MIXTURE* 


By VINCENT W. ARCHER, M.D., and GEORGE COOPER, JR., 


UNIVERSITY 


HAT the rate at which the stomach 
empties its content depends in part on 
the composition of the content has long 
been known. Best and Taylor in their 
“Physiological Basis of Medical Practice’’ 
state that the average stomach empties 
various meals as follows: 
Ordinary mixed meal 
four and a half hours 
Carbohydrate meal 
three hours 
Protein meal—go to 9§ per cent empty 
four and a half hours 
Fatty meals 
Bacon and egg yolk 


empties in three to 


9§ per cent empty in 


9§ per cent empty 
in four and a half hours 

Thirty-two per cent cream—7o 
empty in four and a half hours 

Olive oil 
a half hours. 


per cent 


60 per cent empty in four and 


In addition to the composition of the 
meal, Best and Taylor list as the most 1m- 


portant factors influencing the rate of 


emptying of the stomach: 
1. Motility of the stomach 
2. Consistency of the gastric content 
3. Osmotic pressure of the gastric content 
4. The quantity of material inthe duodenum. 


n regard to (2), the consistency of the 
gastric content, they note that water passes 
through the pylorus in spurts almost im 
mediately after being drunk. Raw egg white 
and fluid milk pass much more quickly than 
coagulated egg albumin or clotted milk. 
The shorter emptying time of a carbohy- 
drate meal as compared toa protein meal is, 
they state, probably due to the greater 
readiness with which the former is reduced 
to a semi-fluid state. 

In regard to (3), the osmotic pressure, 
they comment that a hypertonic meal is 
emptied at an abnormally slow rate until 


* From the Department of Roentgenology, University of Virginia School of Medicine, Charlottesville, Virginia. Pre 
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fluid is added to the stomach content. They 
purposely do not list the pH of the stomach 
content, stating that increased acidity in 
the duodenum acts only as a nonspecific 
stimulus which reflexly increases the tone of 
the pylorus. Increased alkalinity and many 
other stimuli have the same effect. 

The anatomic habitus of the individual 
and the muscular tone of his stomach de- 
termine his normal rate of emptying. The 
rate of emptying at any one particular time 
is greatly influenced by his emotional state 
and by his general health. The rate of 
emptying of any one meal is determined in 
part by the composition of the meal and in 
part by its consistency. 

In spite of the multiplicity and incon- 
stancy of the factors controlling the rate of 
emptying of the stomach, roentgenologists 
have thoroughly established the fact that 
few normal stomachs fail to empty com- 
pletely a barium and water meal in six 
hours. Most of these are atonic stomachs of 
asthenic or bedridden persons. 

When a water-barium mixture is used, 
the composition and consistency of the 
meal are standardized. In certain condi- 
tions, it would seem to be of value to com- 
pare the rate at which an individual stom- 
ach empties an average meal with the rate 
at which it empties the standardized wa- 
ter-barium mixture. To establish this com- 
parison in the normal stomach, 50 medical 
students volunteered to submit to a study. 
On one occasion, after refraining from food 
and drink overnight, they drank a water- 
barium mixture and their stomachs were 
observed at intervals until empty. On an- 
other occasion, they added dry barium to 
their breakfast (fruit, cereal, eggs 


bacon, 
toast, milk) and again their stomachs were 
observed until empty. Of the 50 who volun- 


sented at the 


Forty-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 19 
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F—Food-barium meal 


594 Vincent W. Archer and George Cooper, Jr. 
TABLE | 
RESULTS OF TEST MEALS 
W—wWater-barium meal 
30 minutes 3 hours 6 hours 
I W 10% empty Trace remaining Empty 
F Less than 5% empty 50% empty 60% empty 
2 W 50% empty Empty 
F 10% empty 50% empty 90% empty 
3 W 20% empty Empty 
F 20% empty Trace remaining 
4 W 10% empty 80% empty Empty 
F 20% empty 75% empty Trace remaining 
5 Ww 50% empty Empty 
F 5% empty 95% empty 
6 WwW 75% empty Empty 
F 50% empty Trace remaining 
7 Ww 10% empty 80% empty Empty 
F 5% empty 80% empty Trace 
8 Ww 65% empty Empty 
F 35% empty 65% empty Empty 
9 W 35% empty 65% empty Empty 
F 5% empty 80% empty Empty 
10 W 80% empty Empty - 
F 80% empty Empty 
II W 50% empty Empty - 
F 35% empty Trace remaining 
12 W 60% empty 90% empty Empty 
F 50% empty 75% empty Trace remaining 
13 Ww 25% empty 50% empty 95% empty 
F 25% empty 50% empty Trace remaining 
14 W 35% empty 85% empty Empty 
F 50% empty 90% empty Empty 
15 W 10% empty 80% empty Trace remaining 
F 10% empty 80% empty Empty 
16 WwW 35% empty go% empty Empty 
F 10% empty 80% empty Trace remaining 
17 W 35% empty Empty 
F 10% empty Empty -- 
18 Ww 75% empty Empty — 


F 35% empty 


Trace remaining 


Great delay 
Moderate delay 
Insignificant delay 
Moderate delay 
Insignificant delay 
Insignificant delay 
Moderate delay 
delay 
Insignificant delay 
Insignificant delay 
Moderate delay 
Moderate delay 
No 

No delay 


No delay 


Moderate delay 


No delay 


Insignificant delay 
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TABLE 1—(continued 
W—Water-barium meal F—Food-barium mea 
30 minutes 3 hours 6 hours 

19 W 35% empty 50% empty go% empty Moderate delay 
I 25% empty 40% empty 80% empty 

2 W 10% empty Empty Insignificant delay 
10% empty empty Empty 

21 W 50% empty go% empty Empty Insignificant delay 
IK 40% empty 80% empty Empty 

22 W 50% empty Empty No 
I 30% empty Empty 

23 W 75% empty Empty Insignificant delay 
50% empty Trace remaining 

24 W 50% empty Empty No Ly 
I 40% empty Empty 

25 W 20% empty Trace remaining Moderate delay 
K 10% empt 75% empty 

26 W s0% empty Empty Moderate delay 
I 10% empty 80% empty Trace remaining 

27 W 20% empty Empty Insignificant delay 
F 50% empty Trace remaining 

28 W 5% empty 90% empty Trace remaining No delay 
I 50% empty Trace remaining Empty 

29 W 35% empty 90% empty Empty Moderate delay 
I 35% empty 85% empty Trace remaining 

3c W 50% empty Empty Insignificant delay 
F 5% empty Trace remaining 


teered, for one reason or another only 3c 
were able to complete the entire test. The 
detailed results are tabulated in Table 1. 
It will be noted that in 20 out of the 30 
students, substitution of the food-barium 
meal for the water-barium meal slowed 
down the rate of emptying of the stomach 
in the first half hour after ingestion. In 6 


there was no difference, and in 4, more of 
the food-barium meal was evacuated in half 


an hour. Presumably, the initial delay was 
due to the fact that the stomach had to re- 
duce the food-barium mixture to a fluid 


consistency before evacuation could pro- 
ceed at a normal rate. 

With the water-barium meal, 26 out of 
the 30 showed no six hour residue. Of the 4 
who did, 2 showed only a trace, I a § per 
cent and the other a Io per cent residue. 
With the food-barium meal, 18 out of 30, 
including the 2 who showed a trace of resi- 
due with the water-barium meal, showed no 
six hour residue. Nine more showed less 
than 5 per cent residue and 1 showed a Io 
per cent residue. The student who had a § 
per cent water-barium six hour residue had 
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Fic. 1. No six hour water-barium retention in a pa- 
tient with a long-standing duodenal ulcer and ob- 
structive symptoms. 


Fic. 2. Same patient as in Figure 1, showing large 
six hour food-barium retention. 
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a slightly smaller food-barium six hour resi- 
due. Only 2 showed more than a Io per cent 
residue. One of these showed a 20 per cent 
residue but this was the student who had a 
IO per cent residue with the barium-water 
meal. Only 1 out of the 30 students showed 
a significant increase in the amount of gas- 
tric content at six hours when the food-bar- 
ium mixture was substituted for the water- 
barium mixture. This student with no wa- 
ter-barium six hour residue showed a 40 per 
cent food-barium six hour residue. 

Disregarding the initial delay during the 
first half hour after ingestion, in 7 out of 30, 
the food-barium meal caused no delay in 
the rate of emptying of the stomach as com- 
pared with the water-barium meal. In 12, 
the food-barium meal caused insignificant 
delay—that is, there was no six hour resi- 
due but at three hours more food-barium 
mixture was in the stomach than water 
barium mixture. In 10, the food-barium 
mixture caused moderate delay—that is, 
there was a trace of six hour residue except 
in the 1 student who showed a 20 per cent 
residue as compared with a Io per cent 
water-barium residue. In only 1 student did 
the food-barium mixture cause a large gas- 
tric residue at six hours in a stomach that 
emptied a water-barium mixture in six 
hours. 

It seems safe to state, even from this 
small group of 30, that in only an occasional 
individual who has no gastric or duodenal 
pathology will a barium-food mixture cause 
a marked increase in six hour gastric reten- 
tion as compared with a barium-water mix 
ture. 

When, using a barium-water mixture, the 
roentgenologist finds a duodenal or pyloric 
ulcer without a six hour gastric residue, he 
reports a “non-obstructive” ulcer. To be 
exact, he should qualify “‘non-obstructive”’ 
as applying to fluids. When there is a re- 
duction in the diameter of the lumen, 


though fluids pass readily, materials of 


greater consistency may be obstructed. 
This point can be determined only by fol- 
lowing a barium-food mixture through the 
stomach. In most cases, it is of no practical 
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value to determine the point. As long as the 
patient has no clinical evidence of obstruc- 
tion and is maintaining a satisfactory nu- 
tritional state, treatment would not be 
altered by such determination. But when 
there is clinical evidence of obstruction and 
the question of surgical intervention arises, 
it is often valuable to determine what de- 
gree of obstruction to the patient’s normal 
diet is present in comparison to the degree 
of obstruction to a barium-water mixture. 


For example, a white woman, aged fifty- 
three, reported for an examination of the gas- 
trointestinal tract, giving a long history of duo- 
denal ulcer. A pylorectomy and gastroduoden- 
ostomy (end-to-end anastomosis) had been done 
three years before but this procedure had been 
followed two years later by a return of symp- 
toms including epigastric pain, nausea, vomit- 
ing, and diarrhea, which were growing progres- 
sively worse. With the barium-water mixture, 
the gastroduodenostomy opening was seen to be 
very narrow. Deformity on the duodenal side 
had been present since operation three years 
previously, but the duodenum was on this oc- 
casion found to be much more irritable than be- 
fore. Still there was no six hour residue (Fig. 
1). Because of the symptoms and the very nar- 
row gastroduodenal passage, a barium-food 
mixture was tried. At six hours (Fig. 2), nearly 
half of the barium was still in the stomach, 
coating innumerable food particles. A subtotal 
gastric resection was then done and has been 
followed by four and a half years of freedom 
from gastric distress. 


It is suggested that it would be wise to 
determine this point when vagotomy is un- 
der consideration. If the stomach is fully 
deprived of its vagus innervation, peristal- 
sis is largely abolished. It is true that at 
times the vagi inhibit gastric peristalsis and 
that at times, the sympathetic innervation 
excites gastric peristalsis, but it is also true 
that ‘complete vagotomy almost entirely 
paralyzes the stomach. Destroying the mo- 
tility of the stomach destroys the most 
important single factor responsible for nor- 
mal emptying. It is now recognized that a 
successful vagotomy is often followed by 
complications due to abnormal retention of 
gastric content. Persistent alteration of 
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Fic. 3. Prevagotomy six hour water- 
barium retention. 


Fic. 4. Same case as Figure 3, prevagotomy six hour 
food-barium retention. 
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Fic. 5. Same case as Figures 3 and 4, six months after 
vagotomy with go per cent six hour water-barium 
retention. 


motor function has been observed two and 
a half years after vagotomy! (a full bib- 
liography accompanies the article by Grim- 
son, Baylin, Taylor, Hesser and Rundles). 
It is obvious that a stomach that is already 
having difficulty in emptying because of 
mechanical obstruction in the pylorus or 
duodenum will be very seriously embar- 
rassed when deprived of its motility. Cri- 
teria as to when vagotomy should be 
combined with gastroenterostomy are not 
yet clear. Perhaps more accurate determi- 
nation of the preoperative emptying power 
of the stomach by use of a food-barium 
mixture would clarify indications for the 
combined procedure. 

A white man, aged fifty, had a long-standing 
duodenal ulcer. At various times, he had shown 
a six hour gastric residue ranging from a trace to 
50 per cent, using a barium-water mixture. A 
marked constriction deformity of the duodenal 

' Grimson, K. S., Baylin, G. J., Taylor, H. M., Hesser, F. H., 


and Rundles, R. W. Transthoracic vagotomy, 7.4.M.4., 1947, 
1345 925-932. 


Fic. 6. Same case as Figure 5, six months after va 
gotomy with small twenty-four hour water-barium 
retention. 


bulb was seen at every examination. On ex- 
amination preliminary to vagotomy, there was 
a trace of six hour residue with a barium-water 
mixture (Fig. 3), but a complete retention at 
six hours with a barium-food mixture (Fig. 4). 
Five days after vagotomy, there was a go per 
cent six hour gastric residue with a barium-wa 
ter mixture, 20 per cent twenty-four hour gas- 
tric residue, and 20 per cent forty-eight hour 
residue. Three months after vagotomy there 
was still an 80 to go per cent six hour gastric 
residue with a barium-water mixture and a 1 

per cent twenty-four hour residue. The patient 
was comfortable and was not vomiting or even 
nauseated, and was maintaining his weight. 
However, six months after vagotomy, he com- 
plained of occasional vomiting and showed a 9 

per cent six hour water-barium retention (Fig. 
5) and a small twenty-four hour retention (Fig. 


6). 
SUMMARY 


1. Attention is called to the fact that the 
rate at which the stomach empties a bar- 
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jum-water mixture is not an accurate index 
to the rate at which it can empty food. 

2. Nevertheless, when the pylorus and 
duodenum are of normal caliber, though 
the initial rate of emptying is slowed down, 
six hours after ingestion of the meal only 
an occasional stomach will show a signifi- 
cant increase in the amount of gastric resi- 
due when a barium-food mixture is substi- 
tuted for a barium-water mixture. 


3. When the lumen of the pylorus or 


duodenum is reduced in caliber, it is neces- 
sary to use a barium-food mixture to deter- 
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mine accurately the rate at which the stom- 
ach empties. 

4. This determination is of value in help- 
ing to decide whether to relieve surgically 
a pyloric or duodenal constriction. 

5. It is suggested that vagotomy for re- 
lief of duodenal ulcer should be combined 
with when there is a 
significant six hour barium-food retention 
before operation.* 


gastroenterostomy) 


University Hospital 
University, Virginia 


* For discussion see page 6 2. 
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CARCINOMA OF THE STOMACH: ITS INCIDENCE 
AND DETECTION* 


By B. R. KIRKLIN, M.D., and JOHN R. HODGSON, M.D. 


Section on Roentgenology, Mayo Clinic 


ROCHESTER, MINNESOTA 


ARCINOMA of the stomach, even 

after many years of investigation, re- 
mains one of the great unsolved problems 
of medicine. It is estimated that approxi- 
mately 40,000 persons will die of carcinoma 
of the stomach in the United States this 
year; that roughly a third of all deaths at- 
tributed to carcinoma will be due to gastric 
carcinoma, and that deaths from carcinoma 
of the stomach occur in 30 of every 100,000 
of population in the United States. From 
1939 to 1944 inclusive, 103,142 roentgen- 
ologic examinations of the stomach were 
done at the Mayo Clinic. From this total 
the diagnosis of carcinoma of the stomach 
was made by the roentgenologist in 2,464 
cases. This number includes those cases in 
which the roentgenologist suspected car- 
cinoma as well as those in which he made a 
posit ve diagnosis. Approximately 2.4 per 
cent of the total number of patients having 
roentgenologic examinations of the stom- 
ach at the Clinic have gastric carcinoma. 
The incidence of carcinoma of the stomach, 
diagnosed by roentgenologic means, in all 
patients coming to the Clinic, was approxi- 
mately 0.3 per cent. 

Carcinoma of the stomach has continued 
to exact its price in lives in spite of the 
clinician’s and the roentgenologist’s efforts 
toward earlier diagnosis and in spite of the 


surgeon’s efforts toward cure. Obviously | 


as long as the cause of carcinoma is un- 
known, we must continue to investigate 
thoroughly, without prejudice, all avenues 
of approach to the problem of getting the 
patient with carcinoma of the stomach into 
the hands of the surgeon as early as pos- 
sible. At present the percentage of five year 
cures of carcinoma of the stomach is piti- 
fully small compared to the incidence of 
the disease. Pack and Livingston reported 


that approximately 2 per cent of patients 
who have had carcinoma of the stomach 
are alive at the end of five years. Walters, 
Gray and Priestley reported 7 per cent of 
the patients alive after five years. Unfor- 
tunately in a large percentage of cases, 
carcinoma of the stomach is inoperable 
before the patients reach the surgeon, and 
exclusive of palliation there is little he can 
do after metastasis has occurred. However, 
the surgeon had effected a cure in carci- 
noma of the stomach in a sufficient number 
of cases, to prove that it is possible, and as 
long as surgery is one of our chief weapons, 
if not the only effective one, against this 
disease, it follows that careful consideration 
must be given to any suggestion which 
would enhance the earlier diagnosis of 
carcinoma of the stomach. 

It has been suggested that survey studies 
be made in persons in older age groups for 
the purpose of detecting carcinoma in its 
beginning stages. It would be fortunate 
indeed if roentgenologic examination could 
be demanded for every patient who has 
symptoms and signs which even by remote 
chance might have their origin in organic 
disease of the stomach or duodenum. 
However, after careful consideration we 
have concluded that survey examinations 
of the stomach for the purpose of detection 
of carcinoma of the stomach are entirely 
impractical. 

The objections to survey studies are 
many and varied. Saltzstein and Sandweiss 
reviewed the symptomatology in 287 cases 
of gastric carcinoma. In 24.7 per cent of the 
cases the malignant disease was preceded 
by long-continued indigestion. In 75.3 per 
cent of the cases clinical evidence of disease 
appeared suddenly in persons previously 
in good health. A similar experience was 


* Presented at the Forty-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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reported by Gray in which 75 per cent of 
his patients had symptoms less than one 
year and 40 per cent of the total had symp- 
toms less than three months prior to diag- 
nosis. 

We reviewed 192 cases of carcinoma of 
the stomach and our results confirmed the 
findings previously published by Gray. Of 
the total of 192 patients we found that 75 
per cent had had symptoms for one year 
or less. 

Slightly less than a third of the total 
group had had symptoms for three months 
or less, which is a slightly smaller percent- 
age than the 40 per cent mentioned by 
Gray. More than half of the total number 
had had symptoms less than six months 
before diagnosis. Although carcinoma of 
the stomach usually has begun its growth 
before the onset of symptoms, there is a 
correlation between the appearance of the 
tumor and the onset of symptoms. There- 
fore, since such a high percentage of pa- 
tients have symptoms less than three months 
it is reasonable to assume that if surveys 
are to be made, they must be made at 
least every three months. Three months 
is not a very long time in the life of a 
patient but it is a long time for the patient 
if a malignant lesion is developing. In 
occasional cases in which we have examined 
the stomach without finding a lesion, two 
or three months later we have found that 
carcinoma has developed. Wangensteen, 
in a recent article on this subject, listed 
the names of Johannes von Mikulicz, W. 
J. Mayo, D. P. D. Wilkie, Martin Kirshner 
and R. D. Carman as well-known authori- 
ties on the subject of gastric carcinoma 
who failed to recognize the disease in 
themselves until it was too late. Surely, if 
we are going to attempt to find these le- 
sions early the routine survey study on 
older persons must be done every three 
months. If examinations are done less often 
than every three months, the purpose for 
which the examination is being done will 
be defeated since 75 per cent of these 
people have symptoms for less than one 
year anyway and the large majority of 
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those who have the disease will have 
sought medical attention in the interval 
between periodic examinations. 

What would it take to examine people 
more than forty years of age for carcinoma 
of the stomach? Eusterman and Balfour 
have stated that 95 per cent of all carci- 
nomas of the stomach occur in patients more 
than forty years old. Obviously persons 
more than forty years of age are the ones 
that should be examined. This group com- 
prises about 30 per cent of our population 
or 42,000,000 people. It would take 1,917.6 
roentgenologists examining a_ stomach 
every two minutes for eight hours steadily 
every day of the year, including Sundays 
and holidays, year after year continuously, 
to make a satisfactory survey of this group 
of people every three months. 

It has been suggested that earlier diag- 
nosis, which would be the object of exam- 
ining more people, would lead to more 
persons being cured. The argument is, of 
course, that the earlier the lesion is found 
the better the surgical results may be. If 
this is true then those patients who have 
a relatively short history should be those 
with the best chance of survival. In 61 
of the total of 192 cases reviewed, symp- 
toms had been present for three months or 
less. In 31 cases, or slightly more than half 
of this group, the lesions were inoperable 
at the time the diagnosis was made. In 53 
per cent of those cases in which symptoms 
had been present for six months or less, the 
lesions were inoperable at the time of diag- 
nosis. If the lesions in half of these cases 
are inoperable after less than three months 
of symptoms, how much good would it do 
to make examinations once a year? Inter- 
estingly enough, the lesions of only 37.5 
per cent of those patients who had noticed 
symptoms for a year or more were inop- 
erable at the time of diagnosis. It would 
seem that in order to get these patients into 
the hands of the surgeon in time, all of the 
people more than forty years of age must 
be examined before symptoms begin. Ob- 
viously, as we have already pointed out, 
this is impossible and impractical. 
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It has been said that carcinoma of the 
stomach is a public health problem. If 
carcinoma of the stomach is a public health 
problem, then all forms of cancer are within 
the realm of public health. So is heart 
disease and so is hypertension and so is 
the entire problem of disease. Communi- 
cable diseases are rightfully a public health 
problem and survey studies for tuberculo- 
sis, a highly infectious disease, are useful 
and practical If all of medicine is a public 
health problem then medicine itself should 
be controlled by the public health depart- 
ment and therefore by the state. We neither 
believe that carcinoma is a public health 
problem nor can we agree that the solution 
to the problem of carcinoma of the stomach 
is in the direction and control of our efforts 
by the state. 

Carcinoma of the stomach is one of the 
most insidious forms of malignant disease. 
Results with some of the other forms of 
carcinoma are considerably less discourag- 
ing than with gastric malignancy. Although 
we are in accord with any effort to reduce 
the yearly loss of life from this disease, we 
believe that our efforts should be along 
lines that are practical and designed to 
yield the greatest return. 

We further believe that one of the most 
important parts of the campaign against 
cancer is the continued education of the 
public to an awareness of cancer. We be- 
lieve that this should be augmented and 
that this alone will bring many patients 
to the physician in time. In any event the 
public must be educated before any attempt 
to survey is tried. They should know why 
they have to be examined once every three 
months, or the reaction will be, ‘Well, I 
had my stomach examined three months 
ago, I’m all right. Why do it again?” 

We firmly believe that all forms of 
research dealing with carcinoma must con- 
tinue to.enjoy our full support and en- 
couragement. As is true of any disease, 
until its etiology is known, everyone is 
working in the dark. 

The final answer to the difficult problem 
of carcinoma of the stomach is not in ear- 
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lier diagnosis or in surgical intervention, 
although they constitute our only hope 
now. Some bright morning we shall awake 
to learn that the answer has been found. 
and then the direction of all efforts will be 
clearly outlined, because we will be working 
in the clear sunlight of truth. 

Mayo Clinic 

Rochester, Minn. 
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DISCUSSION OF PAPERS BY DRS. 
KEEFER, ARCHER AND COOPER, 
AND KIRKLIN AND HODGSON 


Dr. Paut C. Swenson, Philadelphia, Pa. 
Dr. Kirklin’s figures are indeed discouraging, 
but the two viewpoints were very well brought 
out. I think we have to be cognizant of the fact 
that it is going to be an expensive proposition to 
carry out these surveys. However, we must re- 
member this one thing, that if anything is to be 
done at all, it will have to be along the line of a 
mass survey, and inasmuch as that is the only 
thing left at the present time to enhance our 
diagnostic abilities and carry out the program 
through early diagnosis, it is perhaps the best 
thing we can do; that is, to pool our efforts and 
try at several centers to carry out a survey 
program. 

At the present time we are adapting our pho- 
toroentgenograph to this program. I am getting 
material from the detection clinics in Phila- 
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delphia, and I hope to be able to report in a 
year or eighteen months on something along 
his line. 


Dr. Puitip J. Hopes, Philadelphia, Pa. I was 
with Dr. Keefer while this work was being done 
in India. He deserves a lot of credit for the en- 
thusiasm that carried him through to its com- 
pletion. His spirits were never dampened in 
spite of the trying conditions under which he 
worked. 

I wish to emphasize the fact that Dr. Keefer 
has been talking about acute bacillary dysen- 
tery only. This must constantly be borne in 
mind because acute amebic dysentery acts en- 
tirely differently in the small intestine. Our pa- 
tients with amebic infestation revealed rapid 
small intestinal transit time rather than the 
delayed motility found in baciilary dysentery. 
Indeed, approximately three-quarters of the 
patients we examined with amebic dysentery re- 
vealed this rapid small intestinal motility. De- 
layed motility was unusual in amebiasis. 

I do not believe that the elaboration of toxins 
by the Shigella and Flexner organisms plays 
any part in the altered small intestinal physiol- 
ogy. My own thought is that the delayed transit 


time seen in bacillary dysentery is the result of 


organic changes in the distal ileum. It was not 
unusual to find inflammatory changes in the 
distal 12 to 18 inches of the ileum in our soldiers 
who had bacillary dysentery and who died due 
to injuries sustained during combat. I believe 
these inflammatory changes were severe enough 
to produce a reversal of the normal small intes- 
tinal gradient. 


Dr. Ross Gotpen, New York, N. Y. Dr. 
Keefer deserves to be complimented on the en- 
ergy he showed in seizing an opportunity under 


adverse conditions to study the movements of 


the small intestine in acute dysentery. As far as 
I know, nobody has made such a study previ- 
ously. It seems surprising that he found a slow 
transit time rather than a rapid transit time, 
which I personally would have suspected. In 
sprue, which is associated with diarrhea, slow 
transit time through the small intestine occurs. 
The mechanism, as Dr. Keefer pointed out, is 
not clear. Better pathologic studies of the small 
intestine in these conditions are needed before 
we can make a guess as to the mechanism. How- 
ever, it might be reasonable to assume that pos- 
sibly submucosal edema, as a result of the irri- 
tation of this infection, might be mechanically 
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responsible for the slow movement of barium. 
It is fair to say that in any condition in which 
submucosal edema results, a hypomotility of 
the small intestine occurs, and it may be that in 
some way that is the mechanism involved here. 
Dr. Keefer showed that the hypomotility was 
largely localized in the ileum. Possibly this is 
the region where the infection irritates the in- 
testinal wall most severely. 

Many years ago I read an article written by a 
gastroenterologist who pointed out that the 
stomach tube would disclose food residues in a 
stomach which contained no barium residue. He 
considered the stomach tube a more accurate 
method of detecting gastric stases than the bar- 
ium meal. The stomach will not expel chunks of 
food. If the food has not been liquefied or re- 
duced to small particles in the stomach, then 
emptying will be delayed. The function of the 
stomach is to make liquid out of solid food, and, 
of course, the better it is masticated, the quicker 
that will happen. 

Two mechanical factors are involved in the 
emptying of the stomach. One is the so-called 
function of the pylorus, and the other is the pro- 
pulsive power of the stomach itself. We have 
all seen instances of gastric residues, as was 
shown by Drs. Archer and Cooper, in which the 
pylorus was wide open, yet the stomach did not 
empty in five or six hours because peristalsis 
was not effective. We hope these investigators 
will continue their studies of this interesting 
topic. 

The problem of carcinoma of the stomach has 
many aspects which could be discussed indefi- 
nitely. From the standpoint of the patient’s 
symptoms we have to deal with two extremes. 
On the one hand, a carcinoma may develop to 
considerable size without producing digestive 
symptoms recognizable by the patient. On the 
other hand, carcinoma may develop in a stom- 
ach which has given its owner trouble for many 
years and which may have been the site of re- 
current ulceration. 

It seems to me that our immediate problem 
as radiologists is to try to determine whether 
cancer is or is not present in an abnormal stom- 
ach. For every carcinoma that we might pick up 
with a survey method in a symptom-free pa- 

ient, we are missing possibly ten carcinomas in 
patients who have objectively abnormal stom- 
achs. The pathologists have pointed out that 
carcinoma develops in an abnormal stomach, or 
at least is invariably associated with abnormal 
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mucous membrane. Gastritis is usually present. 
In one of our patients gastroscopy disclosed an 
area of atrophic gastritis and eleven months 
later carcinoma was seen in the same area. Some 
time in these eleven months cancer began, and 
we do not know exactly when. 

I believe that our main attention at the pres- 
ent time needs to be centered on the problem of 
determining whether cancer is present with an 
ulcer or with spasm of the stomach. But we 
should maintain an open mind about the prac- 
tical value of survey examinations of symptom- 
free patients over fifty years of age and Dr. 
Swenson and others should be encouraged to 
continue their investigations. 


Dr. KEEFER (closing). I would like to thank 
Dr. Hodes and Dr. Golden for their very kind 
remarks, I am very glad that Dr. Hodes stressed 
the point that the de/ayed motility in these 14 
cases was found in the “acute” form of bacil- 
lary dysentery which is in contrast to the rapid 
small intestinal motility that he observed in his 
study of amebic dysentery. It is somewhat dis- 
turbing to note that while both conditions cause 


inflammatory change in the same general intes- 
tinal area, they may produce almost the oppo- 
site findings in small intestinal motility. 


Dr. Kirk in (closing). Of course I would be 
in favor of making a complete survey if it were 
practicable, but I do not see how an efficient 
survey of all persons over forty years of age can 
practicably be carried out. It has been suggested 
that we use a short and facile method of exami- 
nation which the author admits is not ideal for 
the purpose, but I do not believe that we should 
practice two standards of radiology. I believe 
that all patients should have the best that we 
can give because, as has been pointed out, only 
one in a thousand will be found to have cancer 
of the stomach and if the best methods are not 
used we can easily miss the diagnosis in this one 
in a thousand and give him a false sense of se- 
curity. In the meantime, I shall regard with 
hearty approval the efforts of those radiologists 
who have sufficient interest and enthusiasm to 


make test surveys, and I hope that the results of 


their work will be constructive. 
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THE ROENTGENOLOGIC SIGNIFICANCE OF 
HAMARTOMA OF THE LUNG 


By WENDELL 


HALL, M.D. 


HARTFORD, CONNECTICUT 


AMARTOMAS of the lung are mixed 

tumors or tumor-like masses which 
may at times produce a rather character- 
istic appearance on a_roentgenogram. 
Interest in this subject resulted from a 
study of the following case: 


Case 1. J. A., white male, aged thirty-five. 
Five years ago the patient was found to have a 
mass in his left lung on a roentgenogram which 
was made when he was being examined for 


Fic. 1. Case 1. Hamartoma of the left lung. 


induction into the Army. Although he had no 
physical signs or symptoms referable to the 
mass he was rejected for military service. Dur- 
ing the next five years he continued to be symp- 
tom free and in good health but he gradually 
began to worry about the lesion in his chest so 
that he finally consulted his family physician. 
More films of the chest were then made which 
showed a partially calcified round mass in the 
left lung (Fig. 1 and 2.) The films made five 
years previously were obtained for comparison 
and there was no detectable difference in the 


appearance of the mass on the two examina- 
tions. Considerable discussion arose as to the 
interpretation of the films. Numerous possi- 
bilities such as aneurysm, an old pulmonary 
abscess or an old encapsulated interlobar em- 
pyema with calcification, old tuberculosis, and 
metastatic malignancy were excluded, either 
on the basis of the negative past history or be- 
cause they were thought to be inconsistent with 
the roentgen appearance of the mass. Dermoid 
cyst and teratoma were excluded because these 


5 


Case 1. Lateral view. 


Fic. 2. 


tumors seldom if ever occur in the lung and 
outside the mediastinum in the chest whereas 
this tumor is outside the mediastinum and in, 
or else surrounded by, normal lung. Broncho- 
genic carcinoma, neurofibroma, and echinococ- 
cus cyst were considered although not seriously 
since calcification seldom if ever occurs in these 
tumors. The possibility of osteochondroma was 
also considered since the tumor mass had some 
resemblance to osteochondromas arising from 
the skeletal system. 

The patient was referred to Dr. Edward 
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Fic. 3. Case 11. Tumor mass in the left lung 
rather characteristic of the larger hamartomas. 


Churchill of Boston who made a diagnosis of 
hamartoma of the lung from the films, having 
had previous experience with this type of 
tumor. He successfully removed the tumor and 


Fic. 4. Case u. Film made almost six years after 
Figure 3, showing increased calcification in the 
tumor mass. 


his original diagnosis was confirmed by the 
pathologist. 


The roentgen appearance of this tumor is 
unusual and striking and it was felt, even 
before the final diagnosis was made, that 
once the correct diagnosis was known it 
would probably be possible to diagnose 
other tumors of this type from the roentgen 
examination alone. Several months later 
another patient (Case 11). was admitted to 


the Hartford Hospital with pneumonia, 
and roentgenograms showed, in addition to 
pneumonia, a tumor in the left lung resem- 
bling in almost every respect the tumor of 
the first case. Although this patient has 
not been operated on, the roentgen appear- 


ance is sufficiently characteristic that the’ 


diagnosis of hamartoma of the lung can be 
made from the films alone with a reasonable 
degree of certainty. The illustrations for 
this case are shown through the courtesy 
of Dr. Charles Hoffman who has serial 
films on the patient for a period of several 
years prior to his admission to the Hartford 


Fic. 5. Case 11. Lateral view. 
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Hospital. Two other cases of hamartoma 
of the lung have subsequently been seen 
in the Department of Radiology of the 
Hartford Hospital. Dr. Gilbert W. Heu- 
blein and Dr. A. W. Brannon have kindly 
eranted permission to include one of these 
cases (Case Neither of these tumors 


was correctly diagnosed from the films 


although in retrospect the possibility of 


hamartoma should have been suspected in 
Case Ill. 

Case 11. M. H. W., white male, aged fifty. 
This patient was admitted to the Hartford 
Hospital in September, 1947, 
of an acute 


with symptoms 
infection. Serial films 
of the chest showed pneumonia at the left base 
with spread to the right base within the next 
few days. The most striking finding, however, 
was a partially calcified and sharply circum- 
scribed mass in the left lung adjacent to the 
hilum. It was then learned that this mass had 
been discovered on chest films made in 1926 
following a respiratory infection and hemopty- 
sis. The illness at that time was brief, lasting 
only a few days, and the patient had no further 
trouble until 1935 when he had pneumonia. He 


respiratory 


was examined by Dr. Charles Hoffman in 1936 


(Fig. 3) . 4 and 5). Dr. 


and again in 1941 (Fig 


Fic. 6. Case 111. Hamartoma arising from right lung 
parenchyma. Small calcifications in the tumor 
mass are not well visualized on the illustration. 
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in size but an in- 
amount of calcification in the 
tumor mass during this interval. Films made in 
1926 are not available now but Dr. Hoffman 
compared them with the films in 1936 and saw 
no change in appearance during this ten year 
period. Likewise, comparison studies have 
shown no appreciable change in appearance of 
the tumor mass between the examination in 
1941 and the examination at the Hartford 
Hospital in 1947. The latter films were made 
using bedside technique and they are not satis- 
factory for illustrative purposes. 


Hoffman found no change 
crease in the 


Thus over a 
period of twenty-one years there is an increase 
in the amount of calcification in the tumor with 
no appreciable change in its size. Because of 
the striking similarity of this tumor to the 
tumor in Case I, a diagnosis of hamartoma of 
the lung was made from the films at the Hart- 
ford Hospital. Between 1936 and 1947 the 
patient has been in good health except for a few 
episodes of hemoptysis and the recent pneu- 
monia. 


CASE III 


seven. 


. V. K. S., white female, aged fifty- 
This patient had no symptoms but she 
was referred for chest films because a case of 
tuberculosis discovered in her family. 
These films showed a round circumscribed soft 
tissue mass in the right lower lobe region (Fig. 6 


was 


Lateral view. 


3. 7. Case 111. 
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and 7). Benign bronchogenic adenoma, malig- 
nant lung tumor, and metastasis were considered 
in the differential diagnosis. The tumor was 
removed surgically. Grossly it was a hard, well 
encapsulated, lobulated mass of tissue 3.5 cm. 
in diameter. Its consistency was that of carti- 
lage and it was pinkish-white in color. Micro- 
scopically it was composed of large masses of 
cartilaginous tissue. “These masses were covered 


Fic. 8. Case 1v. Hamartoma involving the right stem 
bronchus. The tumor itself is not visualized. 


by loose connective tissue which were in turn 
separated from the adjacent mass of cartilage 
by a covering of columnar epithelium which ap- 
peared ciliated. In some regions the epithelium 
formed the lining of gland-like spaces between 
the cartilaginous masses. The cells were uni- 
form in appearance. In one region there was a 
focal infiltration of lymphoid tissue immediately 
beneath the epithelium. The Pathology Depart- 
ment of the Hartford Hospital in its report 
stated that the histopathological structure was 
typical of hamartoma (chondroadenoma) of the 
lung. Although the microscopic section of the 
tumor contained no bone structure or areas of 
calcification, the posteroanterior film of the 
chest shows definite evidence of small calcifica- 
tions in the tumor mass which are not well re- 
produced on the illustrations. 


NOVEMBER, 1948 

Case iv. A. B., white male, aged fifty-one. 
This patient was asymptomatic at the time he 
had a routine roentgen examination of his chest, 
The films unexpectedly showed atelectasis in 
the right middle lobe (Fig. 8 and 9). His past 
history was essentially negative except for the 
fact that he had coughed up a small amount of 
blood-streaked sputum several months prior to 
the chest examination. Bronchogenic carcinoma 


Fic. 9. Case 1v. The hamartoma arises adjacent to 
the middle lobe bronchus and obstructs it. 


was suspected from the roentgen appearance 
and he was bronchoscoped by Dr. James E. 
Davis whose bronchoscopic note is as follows: 
“On the anterior wall of the right main bron- 
chus just above the level where the bifurcation 
to the middle lobe should have been seen was 
a tumor mass approximately the size of a pea 
with a smooth rather pale surface. There was 
no bleeding on instrumentation but on attempt- 
ing to take a biopsy from the tumor mass the 
entire tumor was pulled away from its attach- 
ment and removed through the bronchoscope. 
The bronchus to the middle lobe could be vis- 
ualized clearly after removal of the tumor.” 
Grossly the tumor consisted of a cylindrical 
piece of tissue I by 3 cm. in size. It had a 
smooth shiny yellow surface. Microscopic sec- 
tion showed a polypoid tumor of the bronchus 


met 


| 
\ 
W 
fa 
Ce 
m 
pt 
fe 
O 
n 
| 
d 
| S 
| \ 
d 
n 
() 
a 
| 
| S 


60, No. 


with a central core of cartilaginous tissue and 
fat tissue. A few muscle bundles were scattered 
through the fatty tissue and in some zones the 
cartilage showed early calcification with bone 
formation. The nodule was covered with nor 
mal appearing respiratory epithelium. The re 
port of the Pathology Department of the Hart 
ford Hospital was lipochondroma (hamartoma 
of the bronchus. 


PATHOLOGICAL ASPECTS 

The term hamartoma originated in 1904 
with Albrecht who defined it as follows: 
“Hamartomata are tumor-like malforma- 
tions in which occurs actually only an 
abnormal mixing of the normal components 
of the organ. The abnormality may take 
the form of a change in quantity, arrange- 
ment or degree of differentiation, or may 
comprise all three. The deduction to be 
drawn from histological examinations of 
these formations is that they have origi- 
nated in an abnormal mixing of the elements 
or from disturbances of their develop- 
ment.” 

The commonly accepted theory is that 
hamartomas have their origin in aberrant 
anlagen. They are found in many organs 
of the body but in all instances they con- 
sist only of some or all of the normal his- 
tological elements found in the organ from 
which they arise, although these histologi- 
cal elements are present in an abnormal 
mixture so that one element usually pre- 
dominates. Hamartomas of the liver and 
spleen, for example, are usually predomi- 
nantly angiomatous in nature (hemangioma 
or cavernoma), whereas those of the lung 
are in most instances predominantly carti- 
laginous in nature and are often called 
chondromas for this reason. However, in 
some instances a hamartoma of the lung 
may be composed chiefly of fat tissue so 
that it closely resembles a simple lipoma. 
Hamartomas are not to be considered as 
true tumors. They are often referred to as 
tumor-like masses since they are composed 
of perfectly normal histological elements, 
and they are only abnormal in the sense 
that elements are quantitatively 
grouped together in abnormal amounts 


these 
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rather than in the proportions found in the 
lung, liver, or other organ in which the 
hamartoma arises. Although hamartomas 
are composed of mixed elements they are 
not teratomas the latter true 
tumors and since they contain other ele- 


since are 
ments such as hair, squamous epithelium, 
and nerve cells not present in hamartomas. 
Many of the angiomatous lesions of the 
tongue, liver, and spleen are hamartomas. 
This is also true of some fibromas of the 
kidney and of rhabdomyomas of the heart. 
Adenoma sclerosis. 
Lindau’s disease, phacoma of the retina, 
and neurofibromatosis are considered by 


sebaceum, tuberous 


some investigators to be examples of ham- 
artomas. 

The usual hamartoma of the lung is firm 
and smooth or lobulated, having the ap- 
pearance and consistency of cartilage. 
Microscopically in most instances it is 
composed of masses of cartilage, separated 
by loose fibrous connective tissue contain- 
ing cyst-like spaces which are lined with 
epithelium. This epithelium may be cu- 
boidal or columnar in type, and not infre- 
quently it is ciliated, with an obvious at- 
tempt to simulate normal respiratory 
epithelium. More than half the lung hamar- 
tomas contain varying amounts of fat. 
Within the connective tissue, which some- 
times shows myxomatous degeneration, 
are frequently found smooth muscle fibers 
and lymphoid tissue. The cartilaginous 
masses almost always show calcification 
or ossification to a varying degree. Thus it 
is seen that these tumors contain repre- 
sentatives of the histologic elements which 
make up mature bronchi or lung tissue, 
although all of these elements are not pres- 
ent in every hamartoma. 

A review of the literature would indicate 
that many or most so-called chondromas of 
the lung are actually hamartomas. While 
simple chondromas of the lung undoubtedly 
do exist, the use of such pathological terms 
as chondroadenoma, lipochondroma, ade- 
nochondroma, so-called lung enchondroma, 
myxo - fibro - lipo-osteo-adeno-chondroma, 
myxofibro-lipo-adenochondroma, _ papillif- 


610 Wendell 8 Hall NOVEMBER 


erous teratoid bronchial adenofibroma, 
and fibromyxochondrolipoma in connection 
with many reports on chondroma of the 
lung is evidence that these tumor-like 
growths are often hamartomas rather than 
simple chondromas as titles of the articles 
would imply. It should be emphasized that 
the word hamartoma is not synonymous 
with chondroma, the former indicating a 
more complex mass with the presence not 
only of cartilaginous tissue but of other 
histological elements found in the lungs and 
bronchi. Hamartomas of the lung vary in 
size from less than 1 mm. to huge masses 
which largely fill one side of the chest, but 
most of them are less than I cm. in size. 
They arise from branches of the bronchial 
tree or from the lung parenchyma, usually 
the latter. They are benign and self limiting 
in growth with the exception of two or 
three instances in which malignant degen- 
eration has been reported. Cases 1 and 1 
of this series were followed by film exam- 
inations for five and twenty-one years re- 
spectively with no change in size in these 
intervals. Small hamartomas of the lung 
are undoubtedly more common than is usu- 
ally recognized, especially since chondroma 
of the lung is reputed to be the most com- 
mon lung tumor, and since many so-called 
chondromas of the lung are actually ham- 
artomas. More than one hundred hamar- 
tomas and chondromas of the lung have 
been reported in the literature. Usually 
they were very small and most of them 
were discovered only at autopsy. 


CLINICAL AND ROENTGENOLOGICAL ASPECTS 


Most hamartomas of the lung are asymp- 
tomatic and they are discovered either at 
autopsy or on routine chest roentgeno- 
grams, or when chest films are made for 
some other suspected pathology such as 
pneumonia. Dyspnea and chronic cough 
may at times be present for years before the 
diagnosis is established. Hemoptysis and 
chest pain have been reported in a few 
instances. All age groups are involved but 
the highest incidence occurs after the age 
of forty-five. Both sexes are affected with 
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equal frequency. 

There are only three or four reports of 
chondroma or of hamartoma of the lung 
in the roentgenological literature during 
the past twenty-five years. Most of the 
reports on the subject have been made by 
chest surgeons or pathologists. The correct 
diagnosis was made from chest roentgeno- 
grams in only one or two instances prior to 
operation or autopsy, although in several 
reports the illustrations show tumor masses 
very similar to those in Figures 1 and 3 of 
the present series and rather characteristic 
of hamartoma in roentgen appearance. 
Consequently it is felt that a better knowl- 
edge of the roentgen characteristics of 
hamartomas may lead to more accurate 
diagnosis of these lesions before operation 
or autopsy. 

The tendency of hamartomas of the lung 
to undergo calcification or ossification is of 
great importance to the roentgenologist. 
Small calcifications scattered through a dis- 
crete smooth-margined round or lobulated 
mass which is surrounded by normal lung 
tissue is sufficiently unusual to suggest at 
once the possibility of hamartoma. Al- 
though Case 111 (Fig. 6) of the present se- 
ries was not diagnosed correctly before oper- 
ation, the presence of small flecks of calcifi- 
cation in the tumor mass should have led 
at least to the consideration of hamartoma 
in the differential diagnosis. 

Judging from previous reports, hamar- 
tomas of the lung have most often been 
confused with echinococcus cysts on roent- 
genograms, yet the latter very seldom 
calcify, and when calcification is present it 
is distributed around the periphery in the 
chitinous membrane and not within the 
cyst itself. Large hamartomas which con- 
tain no calcification offer much more of a 
diagnostic problem since they may be 
confused with metastatic nodules, primary 
lung tumors, neurofibromas, encapsulated 
interlobar collections of fluid, and other 
lung cysts. Aneurysms, lymphomas, tera- 
tomas, and dermoid cysts are not as likely 
to cause confusion since they appear to 
arise from or to be connected with the 
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mediastinum whereas hamartomas 
from the lung itself, and more often periph- 
erally than centrally. A small hamar 
toma may readily simulate a Ghon tubercle 
or a metastatic nodule. Most small hamar 
tomas cannot be seen on the roentgeno 
gram and it is this type of lesion which 
most often simulates a bronchogenic car 
cinoma when it produces atelectasis as in 
Case Iv | Fig. 9) of this series. 


SUMMARY 


1. Hamartomas of the lung are tumor- 
like masses containing some or all of the 
normal histological elements which make 
up mature bronchi or lung tissue, although 
quantitatively grouped in abnormal pro- 
portions so that one tissue element pre- 
dominates, usually cartilage. 


2. Four cases of this condition are re 
ported. 


3. The clinical and pathological aspects 
of the subject are reviewed. 

4. The tendency of hamartomas of the 
lung to undergo calcification or ossification 
is important from the roentgenological 
point of view. Large hamartomas which 
contain calcium or bone can be diagnosed 
with reasonable accuracy from roentgeno 


grams alone. Small lesions which are of 


more common occurrence are more likely 
to simulate metastatic nodules or primary 
bronchogenic carcinomas and they cannot 
be diagnosed specifically from the roent 
genograms. 


179 Allyn St. 
Hartford, Conn. 
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CALCIFIED OMENTAL FAT DEPOSITS: 


NovemMBt R, 


THEIR 


ROENTGENOLOGIC SIGNIFICANCE* 


By JOHN F. HOLT, M.D., 


and ROBERT S. MacINTYRE, M.D. 


ANN ARBOR, MICHIGAN 


N 1939, Barden! reported 2 patients in 

whom peculiar oval nodules of calcified 
fat were found at operation lying free in the 
peritoneal cavity. These concretions were 
thought to be calcified epiploic appendages 
which had become detached from their 
moorings along the colon, and had subse- 
quently dropped on to the pelvic floor. The 
practical aspect of Barden’s report lay in 
the fact that two calcified loose bodies 
found in one of the patients had previously 
been identified on an abdominal survey 
roentgenogram where they had closely re- 
sembled ureteral calculi. It was only after 
additional roentgenograms had shown the 
calcium deposits to be far posteriorly and 
to shift considerably in position that their 
location outside the urinary tract was def- 
initely ascertained. 

Within recent months we have seen sev- 


eral patients in whom roentgenograms of 


the abdomen have shown equally confusing 
areas of calcification. Two of these indi- 
viduals are of particular interest from the 


standpoint of differential diagnosis. One of 


the patients had a small oval focus of cal- 
cification resembling a ureteral calculus 
in the left lower abdominal quadrant; the 


other patient first presented a cluster of 


three shadows of calcium density below the 
liver margin giving the appearance of semi- 
opaque biliary calculi. On subsequent roent- 
genograms in each case the suspected cal- 


culi displayed an even greater degree of 


mobility than was true of Barden’s patient, 
yet in neither instance was the calcium free 
in the peritoneal cavity, nor was it depos- 
ited in an epiploic appendage. Thus, there 
appears to be ample justification for adding 
still another type of intra-abdominal calci- 
fication to the sizable list already contained 
in the roentgenologic literature. 


CASE REPORTS 


Case 1. M. R. (540879), female, aged sixty- 
two, was first seen in the Surgery Department 
at University Hospital where a diagnosis of 
toxic thyroid adenoma was made. Because the 
patient complained of vague back pain, roent- 
genograms of the spine were requested and on 
these, an oval shadow of calcium density was 
seen low in the left half of the pelvis (Fig. 14), 
The roentgenologist thought that this was a 
large phlebolith, but stated that the possibility 
of a ureteral calculus could not be excluded. 
Pyelograms were not requested because ~ 
calcific shadow had apparently disappeared ; 
few days later when gastrointestinal examina- 
tion was performed. 

The patient had a thyroidectomy, and was 
advised to return in one month for treatme 
of a pelvic tumor which the schauiidhaaian 
thought was probably malignant. However, 
the patient did not come back to the hospital for 
nearly five months, and as her vague upper 
abdominal symptoms persisted, it was de- 
cided to repeat the roentgen examination of the 
stomach and gallbladder before further sur- 
gery was undertaken. No intrinsic lesion of the 
alimentary canal was found, but the evanescent 
calcium deposit once more appeared on the 
scene. On this occasion it was seen to lie 
slightly beneath and lateral to the left sacro- 
iliac joint (Fig. 1B). The obvious change in 
position suggested that the calcified body was 
free in the abdominal cavity, and prompted the 
roentgenologist to index the case as of “‘special 
interest” because it was thought to represent 
a detached infarcted calcified epiploic ap- 
pendage 

A few days later the patient had a total 
hysterectomy and bilateral salpingo-oophorec- 
tomy for treatment of what proved to be multi- 
locular cystadenoma of the. right ovary and 
endometriosis of the left oviduct. Careful 
search for the calcified nodule observed roent- 
genographically was rewarded by the finding 
of such a node firmly attached to the inferior 


* From the Department of Roentgenology, University of Michigan, Ann Arbor, Michigan, 
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Fic. 1. Case 1. 4, smoothly circumscribed shadow of calcium density located low in left half of pelvis. 


B, shift in position of calcium deposit as seen five months later. Laparotomy showed it to be calcification 
of omental fat. 


margin of the greater omentum, far removed Case 11. F. W. (60693), male, aged sixty- 
from. the epiploic appendages. The calcium seven, was admitted to the Department of 
deposit was well imbedded in surrounding Surgery at University Hospital complaining of 
omental fat, and had to be excised for histo- cramping abdominal pain and diarrhea of four 
pathologic examination which proved it to bea months’ duration. The patient had lost 50 
calcified nodule of necrotic fat. pounds in weight during this period. Physical 


Fic. 2. Case 11. 4, cluster of three rounded, semi-opaque densities in right upper quadrant simulating biliary 


calculi. B, striking change in position and relation of the concretions which at operation proved to calcified 
omental fat deposits. 
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Fic. 3. Case 11. Roentgenogram of calcified fat de- 
posits following surgical removal. The largest of 
the three concretions has been bisected. Omental 
fat is closely adherent to all of them. 


examination and various laboratory pro- 
cedures were not contributory, and diagnosis 
was deferred pending roentgenologic examina- 
tion of the gastrointestinal tract. 

A barium enema showed no obvious abnor- 
mality of the colon, but roentgenogranis were 
marred by respiratory motion, and repetition 
of the examination was requested. An upper 
gastrointestinal series a few days later showed 
partial obstruction at the junction of the 
second and third portions of the duodenum 
presumably due to intrinsic neoplasm. The 
gallbladder appeared normal on cholecysto- 
grams. All of the above findings were con- 
firmed by repetition of the various examina- 
tions. 

On all large films of the abdomen, an inci- 
dental but extremely interesting finding was 
the presence of four shadows of calcific density, 
all of which had dense outer margins and 
relatively radiolucent centers, and two of 
which had a somewhat facetted appearance. As 
three of the concretions were initially observed 
in the right upper quadrant (Fig. 24), they 
were thought to represent semi-opaque biliary 
calculi. Cholecystograms subsequently taken 
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failed to show the three opacities either inside 
or outside the gallbladder, but 14 by 17 inch 
survey roentgenograms and multiple films of 
the barium-filled gastrointestinal tract exposed 
the same day as the gallbladder films clearly 
identified the cluster of calcific densities jn 
various portions of the abdomen. They were 
seen in the right lower abdominal quadrant on 
one film (Fig. 2B), in the left lower quadrant 
on another, and in the mid-abdomen on stil] 
another. The fourth calcium deposit was lo 
cated low in the pelvis on all roentgenograms, 

Laparotomy was planned for the purpose 
of investigating the patient’s duodenal ob 
struction, and the surgeon agreed to attempt 
to locate the incidental lime-salt deposits 
whose migratory tendencies had proved so 
puzzling. No exhaustive search was necessary 
because, as. the peritoneum was opened, the 
cluster of three calcified bodies immediately) 
protruded upward through the upper ab 
dominal transverse incision. These concretions 
were securely attached to omental fat and, as 
in Case 1, they had to be dissected free for 
histopathologic examination. The pathologist 
reported them to be nodules of calcified adipose 
tissue (Fig. 3). 


Two additional patients who presented 
similar shifting intra-abdominal calcium 
deposits are worthy of mention. As in the 
preceding cases, the finding of the calcified 
bodies was an incidental one, yet from the 
roentgenologic viewpoint each constituted 
a difficult problem in differential diagnosis. 
One patient was found to harbor a single 
loose body similar to those reported by 
Barden as calcified epiploic appendages. 
The other individual had multiple foci of 
calcification, the exact location and struc- 
ture of which were never ascertained. 

Case ul. B. K. (420300). This obese woman, 
aged forty-nine, was first seen at University 
Hospital in 1938 at which time a diagnosis of 
diabetes mellitus was made. Pyelograms at that 
time showed an “unidentified amorphous 
calcium containing shadow, right side of pelvis, 
not believed to be related to the urinary tract” 
(Fig. 44). The possibilities of ingested opaque 
medication or calcium deposition in a uterine 
fibroid or ovary were considered. 

The patient returned to the hospital late in 
1946 with uremia. Pyelograms disclosed the 
presence of chronic pyelonephritis and, inc! 
dentally, the same oval area of calcification ob- 
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Fic. 4, 4 and B. Case 111. Detached calcified epiploic appendage which presents roentgenographic appearance 
similar to that of calcified omental fat deposits shown in Figures 1, 2 and 3. 


served in the lower abdomen eight years previ- 
ously. The concretion had changed its original 
position as shown in Figure 4B. 

Death from uremia occurred a few days after 
the patient was admitted, and at autopsy a 
free, firm, glistening mass measuring 3 by 2 by 
1 cm. was found lying on the right side of the 
pelvic floor. The mass proved to be calcified 
necrotic fat and the pathologist suggested that 
it most probably represented an old infarcted 
epiploic appendage which had become detached. 


Case iv. L. D. (559553), an obese woman, 
aged seventy-one, was diagnosed as having es- 
sential hypertension and generalized arterio- 
sclerosis. Because of anorexia, epigastric pain, 


and weight loss, roentgenologic examination of 


the gastrointestinal tract was performed, and 
the unusual globular cyst-like masses illus- 


trated in Figure § were observed. At least six of 


these lesions, all of which appeared to be extra- 
alimentary, were identified by virtue of faint 
calcification in their outermost strata. Because 
they appeared to shift position considerably as 
recorded in various film exposures, it was as- 
sumed that they were located in the omentum. 
A diagnosis of multiple echinococcus cysts was 
originally considered, but no clinical or labo- 
ratory evidence to confirm such a diagnosis was 
ever obtained. 

In retrospect, it is believed that the lesions 


may well be nothing more than multiple foci of 


calcified omental fat similar to those found in 
Cases 1 and 1. 


COMMENT 


The deposition of calcium salts in omen- 
tal fat probably is the result of (1) local 
interference with blood supply, (2) in- 
flammatory or traumatic pancreatic fat 


necrosis, or (3) any infectious process caus- 
ing caseation necrosis. Infarction of a lobule 
of omental fat causes necrosis which may be 
gradual rather than abrupt, and in such 
instances no significant symptoms will be 
produced. Saponification and calcification 
of the necrotic fat eventually may take 
place thus producing the puzzling roent- 


Fic. 5. Case rv. Unusual example of multiple, mov- 
able intra-abdominal calcifications of indeter- 
minate etiology. Their roentgenographic appear- 
ance and behavior strongly suggest location within 
omental fat. 
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genographic densities which have been de- 
scribed. 

As to pancreatic fat necrosis being a pos- 
sible etiologic factor Boyd? states that 
“‘when the pancreatic secretion is liberated 
in the abdomen owing to inflammation 
(acute pancreatitis) or injury to the pan- 
creas, the fat-splitting ferment, lipase, acts 
upon the fat on the surface of the pancreas, 
and in the omentum with the production 
of small opaque white areas of fat necrosis. 
The fat is split into glycerin and a fatty 
acid. The former is absorbed while the 
latter remains in the cells as acicular crys- 
tals.”’ He further points out that “calcium 
may unite with the fatty acid to form a cal- 
cium soap, and lime salts may be deposited 
in the patches of necrosis rendering them 
permanent.” 

Any infectious process which will pro- 
duce necrosis may subsequently show calci- 
fication. In 1927, Hultén*® described a pa- 
tient with intra-abdominal calcifications 
similar to those described in the preceding 
cases. At operation his patient was shown 
to have tuberculous salpingitis and peri- 
tonitis with calcification having taken place 
in areas of caseation necrosis. The mobility 
of the areas of calcification in Hultén’s 
patient was not demonstrated, but there is 
little doubt that this could have been shown 
to good advantage by additional roentgen- 
ograms. 

It cannot be claimed with any degree of 
justification that either calcified omental 
fat deposits or calcified epiploic appendages 
which obviously are quite closely related, 
have a typical roentgenographic appear- 


ance. Nevertheless, it should be mentioned. 


that like pathologic calcification of fat oc- 
curring in many other portions of the body, 
these abdominal concretions are round or 
oval in shape, and have a greater concen- 
tration of lime salt in their outer margins 
than is present in their central portions. 
This feature is of little value in differentiat- 
ing omental fat deposits from gallstones 
and fecaliths of appendix and small intes- 
tine, but it is helpful in excluding urinary 
tract calculi, calcified lymph nodes, and 
other forms of intra-abdominal calcifica- 
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tions which have a different and sometimes 
characteristic roentgenographic appear- 
ance. 

One of the most interesting and instruc- 
tive features observed in connection with 
the patients herein presented is the marked 
degree of inherent mobility of the greater 
omentum. This is particularly well exem- 
plified by Case 1, in which the proved 
omental calcifications were identified roent- 
genographically in widely separated regions 
of the abdomen within a relatively short 
span of time. Equally striking variations 
in position of the calcium deposits in Case 
IV were evident, but unfortunately the 
suspected omental origin of these lesions 
was never confirmed. Because of the free 
and extensive involuntary movements of 
the omentum, there is good reason to be- 
lieve that small calcifications attached to 
it are apt to change position even more read- 
ily than loose bodies lying free on the pelvic 
floor. 

SUMMARY 


Attention is called to the occasional oc- 
currence of calcification within tags or 
lobules of omental fat. Such abnormalities 
are of little or no clinical importance in 
themselves, but as they produce roentgeno- 
logically visible foci of increased density, 
they may be erroneously interpreted as 
biliary or urinary tract calculi or other sig- 
nificant forms of intra-abdominal calcifica- 
tion. 

Like partially calcified fat deposits in 
other portions of the body, these omental 
concretions have smooth, dense margins 
and relatively radiolucent centers. They are 
apt to be multiple and may exhibit re- 
markable changes in position over rela- 
tively short periods of time. 

University Hospital 
Ann Arbor, Mich. 
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POST-IRRADIATION NEUROPATHY* 


By CAPTAIN MAURICE M. 

MEDICAL CORPS, ARMY 
URING the years 1944 to 1946 in- 
clusive, 180 cases of carcinoma of 
the testis were treated with intensive mil- 
lion volt roentgen therapy to the retroperi- 
toneal node bearing area following simple 
or radical orchectomy. The use of roentgen 
rays generated at 1,000,000 volts made 
possible the delivery of much larger doses 
to the retroperitoneal nodes and adjacent 
deep tissues than had been previously em- 
ployed. In this series of cases 3 patients de- 
veloped an interesting and peculiar neuro- 
logic disturbance, characterized by muscu- 
lar weakness of the lower motor neuron 
type without sensory loss. This syndrome, 
which we have designated “‘post-irradiation 
neuropathy,” has not, to our knowledge, 
been previously described. 


REVIEW OF LITERATURE 


A review of the literature shows that the 
tolerance dose for nervous tissue, as well as 
the effect of ionizing radiation, has never 
been clearly established. Most of the re- 
ports are based on experimental work in 
animals and are difficult to evaluate. 
Furthermore, whether the effect on nervous 
tissue is direct or secondary to endarteritis 
and thrombosis has not been determined. 
Warren! suggested from a review of several 
reported cases on this subject that “‘vascu- 
lar occlusion may be a serious complication 
of radiation therapy, whereas primary de- 
generation of nerve tissue is ordinarily 
slight.” found that 
1,000: to 4,000 roentgens hindered myelini- 
zation, and eventually resulted in complete 
destruction of neurons in the newborn rat. 
Meissel,’ superficial low voltage 
roentgen rays, treated the skin of white 
mice with doses of 1,000 to 3,000 roentgens, 
and reported involvement of nerves in 
radiation necrosis as though they had been 
transected with subsequent regeneration. 
Janzen and Warren,‘ using larger doses of 
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using 
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4,000 to 10,000 roentgens of high voltage 

200 kv.) roentgen rays, could demonstrate 
no physiologic or histopathologic changes 
in the peripheral nerves of rats. 

In summary, the experimental work in- 
dicates that peripheral nerves are markedly 
radioresistant and that, while the brain and 
spinal cord may be less resistant, the exact 
critical tolerance been 
determined. 


dose has never 


CASE REPORTS 


} 


Case 1. A white soldier, aged twenty-four, 
was well until July, 1943, when he developed 
painful enlargement of his left The 
symptoms subsided spontaneously, but reap- 


testicle. 


peared six months later. In May, 1945, he 
sought medical attention and was told he had 
a “‘rupture.”’ The left testicle continued to en- 
large slowly while the pain disappeared. He 
was, otherwise, asymptomatic. In July, 1945, he 
was admitted to a general hospital overseas. 
2+ times its 
normal size, and a preoperative diagnosis of 
carcinoma of the left testis was made. On Au- 
gust 3, 1945, two years after the onset of his 


The left testicle was found to be 


disease, left simple orchectomy was done anda 
histopathologic diagnosis of “‘embryonal ade- 
nocarcinoma of testis” was made. The patient, 
following an uneventful postoperative course, 
was transferred from the overseas theater to 
Walter Reed General Hi spital. 

Examination on admission revealed a well 
developed and well nourished adult male who 
appeared neither acutely nor chronically ill. 
Physical examination was entirely negative, 
except for the absence of the left testis. The 
left inguinal incision was well healed. Roentgen- 
ographic studies of the chest and excretory uro- 
grams were negative. There was no evidence of 
demonstrable metastatic disease. On October 5, 
1945, radical dissection of the retroperitoneal 
nodes was attempted. Following exposure of the 
left lateral 
oblique abdominal incision, inspection revealed 
extensive inoperable metastatic disease in the 
form of enlarged, firm, nodular, metastatic 
The nodes were fixed and plastered 


retroperitoneal area, through a 


nodes. 
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against theaorta,and extended fromthe bifurca- 
tion of the aorta up to and above the renal 
pedicle. 

On October 15, 1945, the patient was re- 
ferred for postoperative radiation therapy. He 

was treated with million volt roentgen therapy 
through two anterior and two posterior ab- 
dominal portals 10oX1§ cm. in size, cross-firing 
the periaortic retroperitoneal chain. From 
October 16, to November 28, 1945, a dose of 
§,400 roentgens (measured in air with back- 
scatter) was delivered to each of four retro- 
peritoneal portals. This delivered calculated 
tissue doses of 6,318 roentgens and 6,480 
roentgens to the center of the spinal canal at a 
level of the eleventh dorsal and fourth lumbar 
vertebrae respectively.* The patient tolerated 
treatment poorly and had severe radiation 
sickness manifested in the form of nausea, 
vomiting, and diarrhea. His weight dropped 
from 162 to 138 pounds. He was followed for 
about four months, during which time there was 
no evidence of recurrent neoplasm. 

Because of the confirmed spread to the ret- 
roperitoneal glands, prophylactic irradiation 
was given to the mediastinal and left supra- 
clavicular areas. He received million volt roent- 
gen therapy from March 26 to April 17, 1946, to 
anterior and posterior mediastinal portals 
10X23 cm. in size. A dose of 3,600 roentgens 
(measured in air with back-scatter) was de- 
livered to each mediastinal area. In addition, 
high voltage (200 kv.) roentgen therapy was 
given to the left supraclavicular area from 
March 26, to April 8, 1946, delivering a dose of 
4,000 roentgens (measured in air with back- 
scatter) to an 8X1ocm. portal. 

About three and a half months following com- 
pletion of roentgen therapy to the retroperito- 
neal region, the patient began to note weakness 
in dorsiflexion of the right foot. Later a definite 
footdrop appeared together with some atrophy 


in the right leg. By June, 1946, he had a foot- ° 


drop on the left, and became aware of diffi- 
culty in straightening himself up when bent 
forward at the hips. In July, 1946, he began to 
use a cane to walk, and his difficulty progressed 
at this point so rapidly that he was using two 
canes one month later. By November, 1946, he 


was unable to walk even with the assistance of 


canes. He was rehospitalized at this time be- 


* Physical factors for million volt roentgen rays employed in all 
cases were as follows: 1,000 kv., 3 ma., 70 cm. target skin distance, 
3 mm. W filtration, half-value layer equal to 3.6 mm. Pb, 88 r per 
minute, measured in air. 
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cause of acute symptoms referable to a post- 
irradiation ulcerative enterocolitis. He was 
treated medically and improved rapidly. 
When examined in November, 1946, he was 
poorly nourished and poorly developed. He 
showed evidence of marked weight loss. Over 
the recti abdominis muscles, from xiphoid to 
symphysis pubis, and over the lumbar and 
lower two thoracic vertebrae, was a leathery 
induration of the skin. The patient was not 
walking because any exertion aggravated his 
intestinal symptoms, and he had a great deal 
of difficulty in maintaining a normal gait. He 
stated, at this time, that he could have taken a 
few steps with great effort. There were no ab- 
normal neurologic findings in the cranial nerves 
or upper extremities. The abdominal reflexes 
were brisk, but the cremasteric reflexes were 
absent. The left rectus abdominis reflex was 
more active than the right. The knee and ankle 
jerks, together with other deep reflexes in the 
lower extremities, were absent. There was a 
plantar flexion response on the Babinski test. 
The abdominal and erector spinae muscles 
contracted well. There was profound weakness 
and atrophy in the gluteal muscles, in the ex- 
tensors of the feet and toes, and in the evertors 
of the feet. The calf and hamstring muscles 
were somewhat better. The quadriceps and ad- 
ductors of the thighs were only slightly weak. 
The paresis and wasting were symmetrical. 
Occasional fascicular twitchings were seen, 
especially in the more atrophic muscles. The 
muscles of the lower extremities exhibited re- 
duced tone. No sensory loss of any type could 
be demonstrated. Sympathetic innervation ap- 
peared to be intact as evidenced by normal 
sweating, pilomotor, and vasomotor responses. 
The patient had no sphincter dysfunction. Po- 
tentia was preserved, but libido was reduced. 
Spinal fluid examination with the needle at 
the fourth lumbar interspace, and with the 
patient recumbent, showed normal dynamics 
with an initial pressure of 80 mm. of water and 
a final pressure of 50 mm. of water. There was 
no evidence of a block on jugular compression. 
The fluid was clear; contained 2 white blood 
cells per cu. mm.; no increase in globulin; 
negative Wassermann reaction, flat gold curve, 


but a slight increase in protein with a level of 
62 mg. per cent. Roentgenographic studies of 


the dorsal and lumbar spine were normal. Cys- 
tometric studies revealed evidence of a severe 
atonic bladder. The cobalt chloride test dis- 
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closed no areas of decreased sweating. Electrica! 
testing of the more paretic muscles showed a 
normal response since voluntary contraction 
was still present. 

The patient was given physiotherapy in the 
form of passive and active exercises, heat, and 
massage. No objective improvement was ob- 
served over a period of several months. When 
he was examined in April, 1947, one year after 
the onset of his neurologic symptoms, he showed 
essentially the same findings as given above, 
except that there was a slight further increase 
in weakness and atrophy of the lower extremi- 
ties. The progression of the process, however, 
had slowed to the extent that scarcely any sub- 
jective or objective change could be noted be- 
tween one month and the next. 


Case 11. A white soldier, aged twenty, was 
well until October, 1944, at which time he 
noted a small painless mass in his left testicle. 
In January, 1945, while the patient was hos- 
pitalized for wounds incurred in battle overseas, 
this mass in the left testicle was found. The 
mass involved only the lower pole of the testicle, 
was firm, and slightly tender to palpation. On 
January 18, 1945, a left simple orchectomy was 
done through an inguinoscrotal incision. A tu- 


mor was found which replaced the lower pole of 


the testicle and measured 1.§ cm. in diameter. 
Pathologic report by the overseas laboratory 
was “malignant teratoma of the testis.” 

Patient was evacuated to the United States 
and arrived at Walter Reed General Hospital 
on April 1, 1945. Review of his transfer slides 
showed this tumor to be a teratocarcinoma with 
predominant embryonal adenocarcinoma com- 
ponent. Routine laboratory reports, including 
urinalysis and complete blood count, were 
within normal limits. Serologic tests for syphilis 
were negative. Preoperative excretory urograms 
were normal, and roentgenograms of the chest 
showed no evidence of metastatic disease. On 
April, 1945, a radical dissection of the retro- 
peritoneal nodes was done on the left side. 
Several small nodes were removed from the in- 
ternal ring, and dissection was carried up to 
the renal pedicle. All nodes were examined his- 
topathologically and showed only hyperplasia 
(WRGH-S-26455). 

On May 9, 1945, the patient was started on 
intensive million volt roentgen therapy to the 
retroperitoneal chain. Three anterior treatment 
portals, extending from the pubis to the xiphoid 
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process, were used, supplemented by two pos- 
terior midline treatment areas IOX15§ cm. each. 
The retroperitoneal cross-fired. 
Krom May 9, 1945, until August 6, 1945, doses 


nodes were 
of 5,000 roentgens (measured in air with back- 
scatter) were delivered to each of five portals. 
This delivered calculated tissue doses of 4,750 
roentgens and 5,400 roentgens to the center of 
the spinal canal at the eleventh dorsal and 
fourth lumbar vertebrae respectively. 

The patient withstood the impact of this i1n- 
tensive treatment well with only mild radiation 
sickness. Following a convalescent furlough he 
was discharged from military service in Novem- 
ber, 1945, asymptomatic without evidence of 
disease. 

In January, 1946, five months after comple- 
tion of roentgen therapy, the patient experienced 
an insidious onset of fatigability and weakness 
in the lower extremities. Gradual progression 
ensued with the paresis more pronounced in the 
muscles below the knee and in the gluteal group. 
The patient had no sphincter disturbance and 
no loss of potency. These symptoms progressed 
until December, 1946, when they reached their 
peak and, thereafter, remained at a virtual 
standstill. When the patient was examined in 
March, 1947, he gave no clinical or laboratory 
evidence of recurrence of his neoplasm. He was 
in a good general state of nutrition, weighing 
196 pounds as against a normal of 185 pounds. 
His appetite was excellent. There was a pig- 
mented area of induration and fibrosis of the 
skin over the recti abdominis and the lumbar 
spine. He walked with a labored weakness gait, 
waddling and slapping his feet. There were no 
neurologic abnormalities elicited above the 
waist. The abdominal reflexes were present, 
but the cremasterics showed no response. No 
pathologic reflexes were obtained. The knee 


jerks were barely elicited on reinforcement. The 


hamstring and Achilles tendon reflexes were 
absent. The abdominal wall and spinal muscu- 
lature, the iliopsoas, quadriceps femoris, and 
adductors of the thigh were of normal strength 
on both sides. The hamstrings were moder- 
ately weak. The glutei and the muscles of the 
legs and feet were profoundly weak. There was 
severe atrophy in the buttocks and moderate 
atrophy in the calves with bilaterally symmetri- 
cal distribution. Fasciculations were occasion- 
ally seen in the muscles most severely affected. 
No sensory loss could be found. Sweating, pilo- 
motor and vasomotor functiors were intact. 
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Roentgenographic study of the lower dorsal 
and lumbar spine was normal. Cystometric 
studies showed mild atonicity of the bladder. 
An attempt at lumbar puncture was unsuccess- 
ful because of inability to palpate any land- 
marks through the markedly indurated skin 
and subcutaneous tissues. Electrica! studies on 
muscles in the lower extremities were non- 
contributory, giving responses within normal 
limits. 

When last seen in July, 1947, the patient was 
generally well, and his neurologic disability 
was essentially static. 


Case 111. A white soldier, aged twenty-eight, 
developed pain and tenderness in his scrotum 
in October, 1944. Three months following the 
onset of symptoms be noticed a hard “lump” 
in his right testicle. He was treated sympto- 
matically for a chronic epididymitis and the 
pain in his scrotum subsided. In May, 1945, 
during the course of a routine physical exami- 
nation, a firm, non-tender enlargement was 
found in his right testis. He was hospitalized 
and following a compiete roentgenographic and 
laboratory work-up, a clinical diagnosis of right 
testicular neoplasm was made. 

On June 8, 1945, a right simple orchectomy 
was done. The right testicle was moderately 
atrophic, but within the parenchyma several 
firm nodules could be palpated. A pathologic 
diagnosis of “‘teratoid adenocarcinoma” was 
made, and the patient was transferred to Walter 
Reed General Hospital. On July 10, 1945, a 
radical dissection of the retroperitoneal nodes 
was done on the right side. There was no evi- 
dence of gross metastases. Examination of the 
specimens removed (WRGH-S-27157) showed 
only “hyperplastic retroperitoneal lymph 
nodes.” 

On July 25, 1945, the patient was started on 
intensive postoperative million volt roentgen 


therapy. Three anterior and two posterior mid- 


line portals cross-firing the retroperitoneal 
chain from the pubis to the xiphoid process 
were used. Doses of 5,400 roentgens (measured 
in air with back-scatter) were delivered to each 
of five portals. The last treatment was given on 
October 16, 1945. Calculated tissue doses of 
5,488 and 4,454 roentgens were delivered to the 
spinal canal at the level of the fourth lumbar 
and eleventh dorsal vertebrae respectively. The 
patient tolerated treatment well, and was dis- 
charged from military service in December, 
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1945, asymptomatic and without evidence of 
disease. 

In February, 1946, about four months after 
completion of roentgen therapy, the patient 
became aware of a heavy feeling in his lower 
extremities and a slowness in walking. His gait 
steadily became more difficult. He had no blad- 
der or bowel symptoms. Sexual potency was 
maintained. 

When the patient was examined in August, 
1946, he showed no evidence of recurrence of 
the malignant disease. General nutrition was 
good, and his weight was 187 pounds as against 
a normal of 180 pounds. The skin and subcu- 
taneous tissues over the erecti abdominis and 
the lumbar spine were of a leathery appearance 
and consistency. There was a steppage gait 
with superimposed rocking action of the pel- 

is. Abdominal and cremasteric reflexes were 
present. Deep reflexes were absent in the lower 
extremities. No pathologic reflexes were elicited. 
Mild atrophy was observed in the buttocks and 
calves with occasional fascicular twitchings in 
the same areas. Moderate weakness was noted 
in the gluteal, leg, and foot muscles, accom- 
panied by decrease in ‘tone. The other muscles 
below the waist level were normal to slightly 
weak. No sensory loss was present. No cere- 
bellar signs could be elicited. Sympathetic in- 
nervation appeared to be intact. 

Roentgenograms of the thoracolumbar spine 
were normal. Pantopaque myelogram was nor- 
mal for the entire length of the spinal canal. 
Several months later repeat lumbar puncture 
was attempted, but failed due to the progres- 
sive fibrosis of tissues in the region of the 
lumbar spine. A cisternal tap, however, re- 
turned a normal spinal fluid with no cells, no 
increase in globulin, flat gold curve, negative 
Wassermann, and a total protein of 30 mg. per 
cent. Cystometric studies revealed a mildly 
atonic bladder. 

The patient was seen again in March, 1947. 
His neurologic status was similar to that de- 
scribed above, except that his lower extremities 
were somewhat weaker. He was able to walk 
only about Ioo yards at a time on level ground 
and had more difficulty on inclines. He was re- 
sorting to a wheel-chair almost entirely. He 
was unable to right himself after bending for- 


ward at the hips, except by pushing himself 


back up with his arms in the manner of a mus- 
cular dystrophy. When he was re-examined in 
July, 1947, his condition was virtually the same 
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as it was four months before, which indicated 
that progression of his symptoms had nearly 
ceased. 

DISCUSSION 

The 3 cases of irradiation neuropathy 
presented showed a strikingly similar clini- 
cal picture. The first muscular weakness in 
the lower extremities was noted from three 
to five months after completion of the 
roentgen therapy to the retroperitoneal 
region. Progression was slow, but continu- 
ous, for about one year, with tendency for 
the condition to level off and become sta- 
tionary after that time. None of the cases 
showed any evidence of improvement in 
the neurologic disability. Physiotherapy 
did not alter the over-all course of the 
neuropathy. The end result was a diffuse 
and symmetrical flaccid weakness of the 
lumbar and sacral myotomes, more severe 
in the latter. There was atrophy corre- 
sponding to the weakness together with 
loss of deep reflexes and some fascicula- 
tions. Atonicity of the bladder demon- 
strated cystometrically indicated some in- 
volvement of the para-sympathetic effer- 
ents from the second, third, and fourth 
sacral segments. No sensory disturbance 
was demonstrable at any time during the 
period of observation and study. No dys- 
function of the sympathetic system was 
found. 

In these patients the nervous compo- 
nents subjected to intense irradiation in- 
cluded the lumbosacral segments of the 
spinal cord, the spinal nerve roots from a 
level of the tenth dorsal vertebra down- 
ward comprising mainly the cauda equina, 
the mixed spinal nerves in the same zone, 
and the lumbar and sacral plexuses. The 
sacral portion of the spinal cord was in the 
area of most intense itradiation, while a 
progressively lesser degree of exposure oc- 
curred up through the lumbar segments. 

Calculated tissue doses of 5,000 to 6,000 
roentgens were delivered in these cases to 
the retroperitoneal nodes for radioresistant 
carcinomas primary in the testicle. Only 1 
of the 3 cases reported showed inoperable 
metastatic retroperitoneal nodes. In the 
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remaining 2 cases treatment was prophy- 
lactic since carcinoma of the testis notori- 
ously metastasizes first to the retroperi- 
toneal group of glands. The incidence of 
this complicating neuropathy, in our ex- 
perience has been only 1.6 per cent. Its 
infrequency suggests that there is a marked 
variation in the tolerance of both various 
body tissues and individuals to intensive 
irradiation. 

It is difficult to explain its rarity on the 
basis of errors incident to incorrect depth 
dose measurements, since the same tech- 
nique was used in all cases. The proximity 
of the spinal cord and nerve roots to bone 
raises the question of the possible role 
which “‘soft”” secondary radiation generated 
in the bony vertebrae may have played. 
Stenstrom and Marvin,® in a study cal- 
culated to determine the modification of 
the roentgen-ray beam by osseous struc- 
tures showed that ionization is highest for 
roentgen rays generated at 140 kv. At 
1,000 kv. the radiation was not altered 
significantly in quality, and the ionization 
produced in bone was 116 per cent (free air 
measurement— 
value of 277 


cm. depth) as against a 
per cent for radiation gen- 
erated at 220 kv. with 0.§ mm. copper and 
1 mm. aluminum filtration. 

The critical focus of injury in the cases 
reported is difficult to ascertain. The weight 
of evidence favors the cell bodies of the 
motor nerves as the principal site of 
neuronal damage. First, the tissue of the 
central nervous system is reputed to be 
more radiosensitive than peripheral nerve 
fibers. Second, the absence of sensory loss 
in these patients is more consistent with a 
disturbance in the spinal cord than in the 
nerve roots or peripheral nerves. It is con- 
ceivable that the motor fibers being large 
might be sensitive to the fibrosis and 
diminished blood supply resulting from 
large doses of roentgen rays, but if the roots 
or mixed nerves were affected on that basis 
the large proprioceptive fibers should have 
been damaged to some degree, which was 
not the case. It is possible that because of 
their greater size the anterior horn cells 
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were more susceptible than other neuronal 
cell bodies in the irradiated zone. The some- 
what smaller visceral efferent cells, how- 
ever, located in the mid-sacral portion of 
the spinal cord must have been affected to 
some degree, as evidenced by the cysto- 
metric findings of atonic bladder. It is 
also possible that other neurones in the 
spinal cord, such as the internuncial cells, 
were altered to a subclinical extent. In view 
of the three to five month delay after com- 
pletion of roentgen therapy before the onset 
of neurologic symptoms, we feel that the 
alteration in the anterior horn cells was 
not a direct effect of roentgen irradiation 
upon nervous tissue, but was probably 
mediated through vascular deficiency and 
gliosis. 

While no histopathologic material was 
available to eliminate the possibility of 
metastatic neoplastic disease to the cord 
or other nervous elements, the clinical find- 
ings in these 3 cases, as well as the pro- 
longed period of observation, is against 
this diagnosis. Freedom from pain, negative 
roentgenographic findings, gain of weight 
in all cases over an observation period of 
at least one year, and the absence of demon- 
strable metastatic disease in the lungs, 
mediastinum, or left supraclavicular area, 
are all inconsistent with a diagnosis of 
metastatic neoplasm. The differential diag- 
nosis is noted, since in 1 of our cases (Case 
11) wherein the patient was admitted to 


Maurice M. Greenfield and Frederick M. Stark 


NoveMBER, 1948 


another hospital, he was told that his 
neurologic findings were due to “metas- 
tasis.”’ Lack of experience with this neurop- 
athy could easily result in 
error and confusion. 


diagnostic 


SUMMARY 


We have presented three cases where 
neurologic disability appeared following 
intensive million volt roentgen therapy to 
the retroperitoneal region. The principal 
feature in each case was a flaccid paralysis 
of the lower extremities without sensory 
loss. The chief site of nerve injury was be- 
lieved to be the anterior horn cells in the 
lumbosacral segments of the spinal cord. 


Maurice M. Greenfield, M.D. 
Jackson Memorial Hospital 
Miami 36, Florida 
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MULTIPLE OSTEOGENIC SARCOMA 
REPORT OF TWO CASES 


By LIEUTENANT COLONEL ALFRED J. ACKERMAN, M.C. 
Brooke General Hospital, Brooke Army Medical Center 


FORT SAM HOUSTON, TEXAS 


HE medical literature records very 

few cases of multiple osteogenic sar- 
‘coma. It appears, therefore, that a report of 
2 such cases, which we were able to study, 
is warranted. 


CASE REPORTS 


Case 1. A white soldier, aged twenty-one, 
was admitted to the Station Hospital, Fort 
Sam Houston, Texas, on December 18, 1937, 
complaining of pain and swelling of the left knee 
of approximately one week’s duration. The 
swelling increased gradually, and the motion 
within the knee became limited. 

Physical examination revealed an enlarged, 
somewhat tender left knee, which was painful 
on active or passive motion. There was a slight 


effusion within the joint. The temperature of 
the skin was normal. No other abnormal physi- 
cal findings were elicited. A white blood cell 
count showed 12,000 cells per cubic centimeter 
with 77 per cent neutrophiles. The original clin- 
ical impression was that of acute serous syno- 
vitis of undetermined origin. 

Roentgenologic examination showed a mod- 
erate para-articular soft tissue swelling and 
some osteoporosis of the bones of the knee. 
The articular capsule appeared distended. 
These findings were interpreted as indicative of 
thickened articular synovia and intra-articular 
effusion. 

The patient failed to improve on conservative 
treatment. The initial symptoms increased in 
severity, and the motion was more restricted. 
Subsequent examinations showed rapidly pro- 


Fic. 1. Case 1. Early bone destruction of the distal end of the left femur; some periosteal reaction. 
The right knee is normal. 
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gressing bone destruction of the distal end of the 
shaft of the femur, associated with periosteal 
new bone formation and irregular calcifications 
within the edematous adjacent soft tissues. In 
view of this, a diagnosis of a malignant tumor 


Fic. 2. Case 1. Anteroposterior view of the left knee, 
which shows more extensive bone destruction of 
the femur and periosteal reaction. 


was made, and in January, 1938, the left lower 
extremity was amputated at the hip. 

The pathological examination of the ampu- 
tated limb revealed a flat, oval mass, measuring 
9 by § cm., filling the popliteal space. The 
tumor was soft, red, friable and very vascular. 


Ventrally, it was fixed to the popliteal surface © 


of the lower end of the femur. It was of sub- 
periosteal origin, the reflexion of the perios- 
teum forming a definite limiting capsule except 
for that segment which was perforated by the 
tumor. The large mass was continuous with a 
2 cm. layer of firm, pale, yellowish-gray, lobu- 
lated tumor tissue, which completely encircled 
the condyles and the lower § cm. of the shaft of 
the femur. The soft tissue tumor was limited by 
the capsule of the knee joint. The cortex of the 
femur was eroded and had a ragged, moth- 
eaten appearance. Tumor tissue infiltrated the 
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medullary cavity. There was no expansion of 
the involved segment of bone. The articular 
cartilage remained intact, but there was some 
increase of synovial fluid. A few fine, but 
definite, spicules of bone were encountered at 
some distance from the cortex. 

Microscopic examination of the soft tissue 
portion of the tumor showed a variable histo 
pathologic appearance. In the sections from the 
popliteal fossa, there was a honeycomb arrange 
ment of blood spaces, held together by broad 
or narrow sheets of tumor cells. These were 
generally large and polyhedral, with vesicular 
or hyperchromatic nuclei. In some places, they 
were compact, with little or no intercellular 
substance. Elsewhere, they were elongated, 
spindle shaped, resembling fibrosarcoma. Mi- 
toses were frequent. Some areas showed an 
abundant matrix of osteoid tissue. There were 


Fic. 3. Case 1. Lateral view of the left knee, 
showing the same changes. 


numerous tumor giant cells and scattered areas 
of calcification. The blood spaces were in in- 
timate contact with the tumor, and many small 
vessels contained tumor emboli. Sections from 


4 
i 


VoL. 60, No. s 


the pale, solid tumor at the sides of the condyles 
showed a more compact and uniform type of 
tumor tissue. The cells were round or spindle 
shaped, and mitoses were frequent. Osteoid 
tissue and tumor giant cells were abundant. 
Some sections from the lower segment of the 
femur showed extensive invasion of cancellous 
and cortical bone by pleomorphic tumor cells. 
Neoplastic cells replaced the normal marrow 
cells of the involved medullary portion of the 
bone. A histopathologic diagnosis of a highly 
malignant osteogenic sarcoma was made. 
Although, at first, the patient seemed to re- 
cover satisfactorily from the amputation, his 
course became progressively worse one month 
later. The stump of the left lower extremity 


Fic. 4. Case 1. Anteroposterior view of the right 
knee; bone destruction of the distal end of the 
femur with irregular periosteal spicules in the soft 
tissues. 


showed recurrence of the tumor, associated 
with severe hemorrhage. There was further 
bone destruction and deposition of calcium 
within the soft tissues. This was followed by 
bone destruction of the distal metaphysis of 
the right femur, similar to that of the am- 
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putated left femur. In May, 1938, pulmonary 
metastases became apparent. In July, 1938, the 
patient began to complain of pain in the left 
shoulder. Roentgenographic examination of the 


Fic. 5. Case 1. Lateral view of the right femur show- 
ing the irregular calcifications within the soft tis- 
sues. 


shoulder disclosed bone destruction of the 
distal half of the clavicle, with evidence of cal- 
cification and new bone formation in the soft 
tissues. In September, 1938, the tumor of the 
shoulder became very large and necrotic, re- 
peatedly causing arterial hemorrhages, which 
necessitated emergency treatment. About the 
same time, the patient complained, also, of 
nausea and vomited on several occasions. He 
died in September, 1938. 

Postmortem examination disclosed a large, 
neoplastic mass, involving the distal one-third 
of the left clavicle and invading the soft tissues 
of the shoulder. On section of the highly vascu- 
lar mass, spicules of bone were encountered, 
The stump of the left lower extremity showed 
recurrent tumor within the soft tissues. Here, 
too, bony spicules were observed. The right 
knee was greatly enlarged by a neoplastic mass, 
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Fic. 6. Case 1. Bone destruction of the stump of the 
left femur with large irregular calcifications in the 
soft tissues. 
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which was apparently located underneath the 
periosteum; and though the latter appeared in- 
terrupted, the tumor did not extend into the 
knee joint. Examination of the internal organs 
revealed metastases to the lungs, mediastinum, 
heart, brain and the right kidney. The left pul 
monary and subclavian veins were invaded by 
tumor thrombi. There was also an ileal intus 
susception approximately 150 cm. from the 
ileocecal valve. At the apex of the intussuscep 
tion there was a polypoid tumor, completely 
occluding the lumen of the suscipiens. The in 
volved loop of the ileum was gangrenous. 


Case 11. A white boy, aged ten, was ad 
mitted to the Oklahoma Crippled Children’s 
Hospital in August, 1938, because of a painful 
swollen right knee. The past history was non- 
contributory. Shortly prior to admission, the 
patient began having pain in the right knee, 
which was aggravated by motion, and the knee 
had become swollen. He limped slightly on 
walking. 

Physical examination revealed a painful right 
lower extremity, which showed a somewhat 
tense, red skin above the knee and increased 
local heat. The knee joint was not involved. 
Other physical findings were essentially normal. 

Roentgenologic examination of the knee 
showed bone destruction of the distal femoral 
metaphysis, limited by the epiphyseal line. 
Portions of the invoived bone showed a mod- 
erate sclerosis. The periosteum at the upper 


Fic. 7. Case 1. Bone destruction of the distal half of the clavicle, with periosteal new bone along 
its superior margin. 
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Fic. 8. Case 11. Bone destruction of the distal end of the right femur, which shows some sclerosis 
and a definite “reactive triangle’ of Codman. 


Fic. 9. Case 11. Bone destruction of the upper end of the left fibula. The elevated, eroded 
periosteum forms a typical “reactive triangle.” 
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Fic. 10. Case 1. The neoplasm is demonstrated, also, within the distal end of the left femur and ex 
the proximal tibial metaphysis. Epiphyseolysis of the femoral condyle. o1 


Fic. 11. Case 11. Destructive bone lesion of the right radius. 
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margin of the tumor was elevated and demon- 
strated a typical Codman’s “reactive triangle” 
posteriorly and along the medial and lateral 
aspect of the shaft. These findings were in- 
terpreted as consistent with osteogenic sarcoma. 
A complete skeletal survey revealed no other 
bone lesions, and a roentgenogram of the chest 
failed to demonstrate pulmonary metastases. 

A biopsy of the bone lesion showed definite 
histopathologic evidence of osteogenic sar- 
coma. This diagnosis was confirmed by the 
Tumor Registry of the American College of 
Surgeons. 

Subsequently, a high amputation of the ex- 
tremity was performed, and the patient re- 
ceived postoperative irradiation. He made an 
excellent recovery, and was discharged from the 
hospital with advice to return for observation 
at regular intervals. He remained well until 
February, 1940. 

In March, 1940, the patient was again ad- 
mitted to the hospital. At that time, a painful 
swelling of the left knee and wrist was noted. 
The pain was moderately severe at rest and in- 
creased in intensity on motion of the involved 
extremities. There was considerable tenderness 
on palpation. At first, there were no significant 
constitutional symptoms 

Roentgenologic examination of the left wrist 
revealed bone destruction of the distal end of 
the radius, limited by the epiphyseal line. The 
anterolateral cortex of the metaphysis was 
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Fic. 12. Case 1. Further bone destruction of the 
radius and a definite “reactive triangle.” 


destroyed, and the overlying periosteum was 
elevated and also invaded. Here, too, Cod- 
man’s “reactive triangle” was clearly demon- 
strated. Roentgenograms of the left leg showed 
a similar destructive lesion involving the proxi- 
mal end of the fibula, with periosteal new bone 


Fic. 13. Case u. Microscopic section from right femur (low power magnification). 
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formation. The periosteum was interrupted by 
the tumor extending into the soft tissues. Be- 
cause of the multiple bone involvement, 
surgical treatment was deemed inadvisable, 
and the patient was given roentgen therapy. 
His condition grew steadily worse. Pulmonary 
metastases were demonstrated roentgenologi- 
cally, shortly after the second admission to the 
hospital. 
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sarcomas have been reported, notably by 
LeDentu, Poncet and Zahn in the older 
literature, and more recently by White, 
Silverman, and Ray and Galstaun. 

White reported a case of “multiple pul- 
sating bone tumors” in a_ twenty-eight 
year old male, in whom the calcaneus, fe- 
mur and tibia of one extremity became 


Fic. 14. Case 11. Microscopic section from 


Re-examination of the wrist and left knee in 
April, 1940, disclosed progressive bone de- 
struction, invasion of the soft tissues and a new 
lesion, this time involving the distal femoral 
metaphysis. There was also a partial dissolu- 
tion of the medial femoral condyle, resulting in 
incomplete epiphyseal separation. 

The patient failed to respond to irradiation, 
which had to be discontinued because of pro- 
gressive weakness and extensive pulmonary 
metastases. The latter replaced almost com- 
pletely the normal lung parenchyma. The pa- 
tient died in August, 1940. Permission for 
autopsy was not obtained. 


DISCUSSION 


Osteogenic sarcoma is, in the experience 
of most observers, a solitary bone tumor. 
Metastases to other bones are said to occur 
in some forms of this neoplasm, but they 
are rare. A few cases of multiple osteogenic 


right femur (high power magnification). 


successively affected. The tumor of the 
femur and tibia exhibited definite pul- 
sation; a loud bruit was audible over the 
lesions. Pathological studies of the am- 
putated limb revealed evidence of “alveolar 
osteogenic sarcoma.” Unfortunately, the 
author failed to give an account of the sub- 
sequent clinical course in this case. 
Silverman reported a. case of multiple 
osteogenic sarcoma in a twenty-seven year 
old male, who died eleven weeks after the 
onset of illness. Postmortem examination 
revealed bone involvement of the skull, 
sternum, vertebrae, sacrum and iliac bones. 
There were multiple metastases to the lung, 
pericardium, colon and trunk muscles. 
Histopathologic studies of the bones showed 
definite osteogenic sarcoma. Distended 
marrow spaces were filled by calcifying 
osteoid tissue, forming a meshwork which 
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enclosed a very cellular fibroblastic tissue, 
exhibiting marked atypism. The diagnosis 
of multiple primary osteogenic sarcoma was 
based on the almost simultaneous growth 
and similar histopathological appearance of 
all lesions, which presented analogous 
stages of osteogenic development. 

Ray and Galstaun’s patient was a forty- 
eight year old male, who had multiple skel- 
etal tumors, involving the calvarium, right 
femur, left clavicle, scapula, two ribs, and 
several dorsal and lumbar vertebrae. Roent- 
genologic and _ histopathologic studies 
suggested an osteoclastoma of the femur, 
with malignant changes resembling osteo- 
genic sarcoma, and a primary sarcoma of 
the clavicle, invading the scapula and ad- 
jacent ribs. The lesions within the skull and 
vertebrae were thought to represent skel- 
etal metastases. The metastases in the 
vertebrae appeared to be of two types: 
some resembled osteoclastoma, whereas 
others were more destructive, as in osteo- 
genic sarcoma. The lungs remained free 
from secondary deposits during three years 
of observation from the time of onset of 
symptoms. 

The gross character of the bone lesions 
and the clinical course, particularly the 
tendency to metastasize to distant organs 
and the duration of the disease, varied in 
these cases. The diagnosis of osteogenic sar- 
coma was, however, justified on the basis of 
the microscopic findings. In each instance, 
osteogenesis within the skeletal tumors was 
demonstrated. This is in keeping with the 
definition of osteogenic sarcoma as a con- 
nective tissue neoplasm of bone in which 
the stroma actually forms some osteoid and 
osseous tissue in the course of the evolution 
of the tumor. 

Multiple skeletal tumors usually fail to 
fulfill this requirement. They ordinarily 
represent other types of tumors of bone, in 
which there is no indication of osteoid ac- 
tivity. Prominent representatives of the 
group of tumors of bones of non-osseous ori- 
gin are multiple myeloma and Ewing’s 
sarcoma. 

Silverman sought confirmation of the 
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thesis that his was a case of multiple pri- 
mary osteogenic sarcoma in the fact that the 
cytoplasmic reticulum present throughout 
the body retains permanently the multi- 
potency of embryonal mesenchyme. Cells 
belonging to this reticulum may undergo 
progressive differentiation and give rise to 
the systemic diseases of the hematopoietic 
tissues—the hemoblastoses. Similarly, the 
simultaneous extensive involvement lim- 
ited to one type of tissue, i.e. bone, in his 
case, suggested a blastomatous process. He 
postulated, therefore, that sarcoma, instead 
of arising from multiple embryonal rests, 
may be derived from the preosseous tissue 
of the periosteum representing a multi- 
potent mesenchyme even in adult life. 
This is at variance with the view expressed 
by Jaffe, who feels that osteogenic sarcoma 
originates in the interior of the affected 
bone and does not, as is frequently sup- 
posed, arise from the periosteum. 

The dissimilarity of the tumors in the 
case of Ray and Galstaun is of particular 
interest. Giant cell tumors occur, usually, 
as solitary bone lesions. The various de- 
grees of malignancy exhibited by these 
tumors are observed more readily in repeat- 
edly recurring lesions than in a_ primary 
tumor. 

Although isolated instances of multiple 
giant cell tumors have been observed, it has 
not been suggested that they may represent 
skeletal metastases from a single primary 
bone tumor. The concurrent presence of 
these tumors with a histopathologically 
different osteogenic sarcoma seems very 
unusual and deserves further elucidation. 

At present there are no definite patho- 
logical criteria differentiating multiple 
primary osteogenic sarcoma from skeletal 
metastases caused by a single primary 
tumor. It has been demonstrated that 
osteogenic potentiality is frequently re- 
tained by secondary deposits in internal 
organs and by tumor thrombi invading 
blood vessels in the course of the disease. 
There is no valid evidence at hand to in- 
dicate that skeletal metastases, if they 
occur in osteogenic sarcoma, differ in this 
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respect from those encountered in other or- 
gans. This, obviously, precludes a reason- 
able distinction between primary and sec- 
ondary tumors on the basis of their his- 
topathological structure alone. Roentgeno- 
logically, the bone lesions resemble each 
other to such an extent that no clear differ- 
entiation is possible. It is at least doubtful 
that the time factor can be relied upon as 
an accurate differential aid to provide a 
satisfactory answer to this question. Al- 
though simultaneous lesions may, admit- 
tedly, represent multiple primary tumors, 
as suggested by Silverman, late mani- 
festations in themselves do not prove their 
metastatic origin. Osteogenic sarcoma dis- 
seminating through the blood stream is 
much more prone to produce pulmonary 
metastases than distant bone lesions with- 
out intervening involvement of the lung. 
One feature, which we observed roent- 
genologically in our cases, may be of sig- 
nificance. In both instances, the bone lesions, 
which developed after the first tumor was 
recognized, occurred at the sites character- 
istic of primary osteogenic sarcoma. Only 
the metaphyseal ends of the shafts were 
involved. Other parts of the diaphyses re- 
mained intact. While lesions in this lo- 
cation do not necessarily represent osteo- 
genic sarcoma, it is true that metastases 
from other tumors are encountered also in 
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other parts of the shafts of long bones and 
in the bones of the trunk. The latter were 
conspicuously absent in our cases. 

The thus far suggested evidence, i.e. the 
simultaneous appearance of bone lesions, 
the analogous stage of osteogenic develop- 
ment of individual tumors and the “‘char- 
acteristic” location within an affected bone, 
may not be sufficient to prove the multiple 
primary origin of osteogenic sarcoma. Cer- 
tainly, these observations have little bear- 
ing on the ultimate prognosis and treat- 
ment of individual cases. But they may 
stimulate further studies and lead to a more 
careful scrutiny and perhaps revision of the 
now prevailing concept that multiple bone 
lesions are always synonymous with non- 
osseous origin of such tumors. 


Brooke General Hospital 
Fort Sam Houston, Texas 
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OSSEOUS DYSPLASIA AND DYSTROPHY 
OF THE NAILS 
REVIEW OF THE LITERATURE AND REPORT OF A CASE 
By ROBERT A. MINO, M.D. 


WILMINGTON, DELAWARE 


VICTOR H. MINO, M.D. 


EVANSVILLE, INDIANA 


anda 
ROBERT G. LIVINGSTONE, M.D., 


CAMBRIDGE, MASSACHUSETTS 


HE curious association of nail and 

skeletal anomalies is known to have 
been mentioned in sixteen original com- 
munications during the past fifty years. In 
1897 Little cited an account by Sedgwick 
of a family in which 18 members in four 
generations lacked patellas and thumb 
nails. Mayer in the same year drew atten- 
tion to the absence of patellas in a feeble- 
minded patient with broad, centrally 
grooved thumb nails, multiple soft tissue 
defects, and rudimentary bilateral super- 
numerary fingers. In 1900 Wolf made note 
of absent thumb nails and patellas in a 
mother and 2 children, and three years 
later Most described extensively atrophic 
nails, skeletal deformities of the legs, and 
absence of the thumb nails and patellas in 
one of 12 known members of a family with 
congenital nail defects. In 1911 Firth made 
note of malformations of the nails and 
abnormalities of the patellas in a mother 
and 3 children, and in 2 of the latter he also 
described an impairment of extension at the 
elbow which was unilateral in one case and 
bilateral in the other. In his discussion of 
this paper Thomson made brief reference 
to another family of a mother and 6 chil- 
dren in which each member lacked patellas 
and exhibited defective nails. It was re- 
ported also that the mother could not 
freely supinate one forearm or extend it 
normally. In 1915 Rubin noted the absence 
or faulty development of the thumb nails 
and patellas in a mother and her daughter. 
In 1925 Trauner and Rieger observed 
luxation of the radial head and abnormal 


nail formation in 6 members of a family of 
four generations. Rudimentary patellas 
were also described in one member of this 
group. In 1930 Osterreicher presented an 
account of 11 instances of nail defects, 8 
instances of elbow joint impairment, and 9 
instances of abnormality of the patella in 
a total of 11 members of a family of five 
generations. In 1933 Turner described a 
triad of patellar, finger nail, and elbow joint 
deformities which he had encountered 26 
times in a family made up of 39 members. 
He commented also on the frequency of 
ichthyosis, keratosis of the palms, hyper- 
trichosis, alopecia, premature or delayed 
tooth eruption, mental deficiency, and 
minor bone anomalies in this group of 
cases. In the same year Rutherford re- 
ported the occurrence of knock-knee, re- 
current dislocation of the patella, and apla- 
sia of the nails in 5 members of a family 
of three generations. In 1936 Lester re- 
viewed and extended the record of the 
family first reported on by Firth. He de- 
scribed a total of 7 instances of abnormality 
of the patella, 6 instances of elbow joint 
impairment, 5 instances of thickening and 
convexity of the lateral portion of the 
scapula, 4 instances of hip deformity, 6 
instances of nail defects, and 2 instances 
of double leaf-shaped coloration of the iris 
in a group of 7 affected members in three 
generations of the family. Montant and 
Eggermann in 1937 presented an account 
of the occurrence of rudimentary patellas, 
hemiatrophy of the cubital aspect of the 
thumb nails, and a significantly regarded 


633 


634 


combination of blue eyes and blond hair in 
10 of 30 members of a family of five genera- 
tions. A member in their care also showed 
deformities of the radius at the elbow joint. 
In the next year Sever published a report of 
rudimentary thumb nails and patellas in 
an elderly man with exostoses at the elbow 
joints. In 1940 Passarge described the 
presence of patellar, elbow joint, and thumb 
nail abnormalities in 2 members of a family. 
Senturia and Senturia in 1944 observed a 
similar triad of deformities in a male de- 
scendant of the family initially described 
by Most. A total of at least 100 instances of 
combined nail and skeletal defects has 
been referred to in these records. 

The anomalies of the nails which have 
been noted have comprised a varied pat- 
tern. In some instances the nails are ab- 
sent, while on occasion they are grooved 
or unusually thin. The entire nail may be 
deformed, or, as a few accounts imply, a 
specific portion of its area may seem to be 
involved alone. The usual finding is a 
thinned, appreciably foreshortened nail 
which allows the nearby soft parts to roll 
back upon its edge. The thumb nail is most 
commonly affected, often as the only 
demonstrated nail defect, but a coexistent 
abnormality of the other finger nails, which 
diminishes in its severity as the little finger 
is approached, is also not infrequently dis- 
covered. Involvement of the toe nails is 
less commonly reported. Mention in this 
series of 47 instances of nail defects which 
involved the thumb alone, of 35 instances of 
combined thumb and finger nail deformi- 
ties, and of 18 instances of added altera- 
tions of the toe nails provides some indica- 
tion of the relative frequency of these 
findings. 

The coexistent bony abnormalities have 
been almost exclusively discovered in the 
appendicular divisions of the skeleton. A 
characteristic finding is the absence or 
faulty development of the patella, an 
anomaly observed in 94 of the 100 cases 
represented in this series, while a varying 
degree of impairment of the elbow joint, 
seen also in 50 of the 100 cases in this 
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group, is a commonly reported observation. 
The radial head in instances of elbow joint 
involvement is hypoplastic, dislocated 
backwards, and affixed to a proximally 
elongated or otherwise misshapen shaft, 
while the incompletely formed patella in 
cases with patellar defects is displaced 
almost invariably above and lateral to the 
normal site. Less frequently such mal- 
formations of the humerus as the smooth 
head, dwarfish greater tuberosity, and 
faintly marked bicipital groove which 
Turner has described may also be present, 
accompanied by an obvious anteroposterior 
thickening of the lower shaft, an increase 
in the carrying angle, dysplasia of the 
capitulum, and unusual prominence of the 
inner epicondyle. Turner in addition has 
reported that the scapula may be under- 
sized, with small acromial and coracoid 
processes, and Lester has discovered that 
the lateral scapular edge may be thickened 
and convex. An abnormal laxity of the 
wrist and finger joints, noted by Montant 
and Eggermann and again cited by Turner, 
may occasionally be evident. There may be 
a marked concavity of the surface of the 
ilium, associated with a thickening of the 
posterior iliac crest, and there may be an 
increase in the angle between the femoral 
neck and shaft. Turner has likewise called 
attention to other bony abnormalities 
which have been encountered in the legs. 
The occurrence of a prominent inner fem- 
oral epicondyle, an enlarged tubercle of 
the tibia or femur, distortion of the tibia 
at the inner aspect of the knee joint, poor 
development of the upper fibula, oversized 
malleoli, or altered configuration of the 
astragalus or os calcis may therefore be 
observed. The asymmetrical enlargement 
of the head described by Mayer has been 
the only other evident anomaly of the re- 
mainder of the skeleton yet referred to in 
these cases. 

Complaints directly referable to the 
presence of these defects have apparently 
been rare. Patients with the manifest de- 
grees of limitation in flexion and extension 
at the elbow or in supination and pronation 
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of the forearm which are found in instances 
of elbow joint involvement ordinarily 
adapt themselves with ease to the demand 
of normal physical activity. Patients with 
patellar defects usually have little regard 
for the associated minor abnormalities of 
motion at the knee joints, but in the de- 
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incidentally to the discovery of practically 
all of these anomalies. 

The striking frequency of defects of this 
type in the families of affected patients 
has been attributed by most observers to 
hereditary factors. An inherited suscep- 
tibility to similar, though unassociated, 


Fic. 1. Maximum degree of supination of the fore- 
arms, anterior view. 


velopment of instability or of weakness in 
extension they not infrequently exhibit 
some concern. Accompanying degenerative 
changes in the knee joint, if they are of the 
type observed by Bennett and Bauer after 
patellar dislocation or of the extent noted 
by Venable in the patient first described 
by Sever, will undoubtedly result in irre- 
versible, progressive disability. Unrelated 
symptoms which provide an opportunity 
for careful physical examination still lead 


Fic. 2. Maximum degree of supination of the fore- 
arms, lateral view. 


nail and bony abnormalities, has long been 
postulated on the basis of the family pat- 
terns characteristic of their distribution, 
and an analogous explanation, assuming 
the transmission of a single abnormal gene, 
has been suggested by Trauner and Rieger 
by Osterreicher, and by Montant and 
Eggermann to account for the occurrence of 
these anomalies in combination. Recogni- 
tion of the fact that the affected tissues are 
of ectodermal or of mesodermal origin led 
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Turner to assign each major type of ab- 
normality to an individual developmental 
factor. The interaction of these factors, 
each respectively specific for the nail or 
skeletal deformities alone or for the co- 
existence of the defects of both systems, 
was then said to have resulted in the struc- 
tural anomalies which were found. Aschner 
in a critical evaluation of the genetic as- 
pects of this problem has introduced the 


certain patients, possibly sufficient only to 
be recognized eventually as_ indefinite 
manifestations of the “inborn errors of 
metabolism” or conceivably pronounced 
enough to be involved in the development 
of later obvious structural defects, may be 
to some extent provisionally implicated 
without their positive identification at this 
time. Warkany and his associates have 
noted skeletal, soft tissue, or combined 


Fic. 3. Deformities of the thumb nails and of the little fingers. 


viewpoint that these anomalies are due to. 
separate, sex-uninfluenced factors which 
are present in close linkage in one or several 
genes. Clinical evidence indicative of the 
acquisition of such defects by a process of 
inheritance is undeniably provided by the 
family history in most cases in this series. 

The genesis of the abnormalities thus 
assumed to have resulted from the trans- 
mission of imperfect genes is entirely 
speculative. Detrimental alterations in the 
biochemical or physiological milieu of 


anomalies in more than one-third of the 
offspring of female rats maintained on diets 
of low riboflavin content, and they have 
thereby demonstrated, though admittedly 
in a lower mammal, an ostensibly deter- 
minable relationship between a nutritional 
maternal state and a variety of fetal mal- 
formations. The influence of certain other 
factors likewise intimately operative in the 
course of early embryological development 
suggests additional investigative leads 
which yet remain to be evaluated. 
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CASE REPORT 


Miss M. M., an office worker, aged twenty- 
five, was seen as a private patient in April, 
1947, because of injuries sustained when she 
fell down a flight of stairs. Certain unrelated 
nail and skeletal deformities were discovered 
at this time, and at subsequent examinations 
careful studies of these findings were arranged 
and carried out. 

The family history was found to be entirely 
noncontributory. 

Her health in general had been considered 
good. An appendectomy had been performed 
in 1941, and a cholecystectomy had been per- 
formed in 1945. An episode of vaguely defined 
lower back pain in 1946 was relieved completely 
by the application of an orthopedic brace, and 
a squint of the right eye which was noticed 
shortly afterwards was rendered less conspicu- 
ous by the fitting of appropriate glasses. Severe 
recurrent headaches manifested somewhat later 
were attributed to “migraine” after a period of 
thorough hospital investigation. The presence 
of “‘extensive exostoses on the inner table of the 
frontal bone” was discovered in the course of 
roentgenographic studies at this time. Head- 
aches localized to the occipital area and asso- 
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Fic. 4. Exostoses on the inner table of 
the frontal bone. 


ciated with nausea and occasional vomiting or 
syncope have been experienced at estimated 
weekly intervals since then. Relief is always ob- 
tained promptly with “gynergen” which is self- 
administered parenterally. Symptoms ascribed 
to “‘mastoiditis” late in 1946 subsided without 
known sequela after a brief course of sulfonam- 
ide administration. There have been no other 
illnesses or complaints. 


Fic. 5. Thickening of the lateral edge of the scapula, anterior view. 
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Deformities of the radius at the elbow, lateral view. 


Fic. 7. Minor deformities of the wrist, anterior view. 
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The presence of abnormally short thumb 
nails had been recognized since early childhood, 
and some degree of limitation of the range of 
motion at the elbows had also come to be ac- 
cepted since that time. Symptoms referable to 
these defects had never been experienced, and 
normal physical activities had been freely un- 
dertaken with no apparent handicap. 

A thorough physical examination in May, 
1947, disclosed no unsuspected abnormalities of 
consequence. A slight external alternating right 
strabismus was readily made out. The thumb 
nails were unusually thin and present only on 
the proximal half of the normal nail bed area. 
The nearby soft parts were rolled back upon 
the edges of the thumb nails. All the other nails 
were normal. Flexion at the elbow joints was 
not appreciably impaired, but extension was 
restricted to an apparent slight degree. The 
longitudinal axes of the upper arms and fore- 
arms intersected at an angle of approximately 
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Fic. 8. Deformities of the pelvis, 
anterior view. 


160 degrees in the maximum position of exten- 
sion. The extent of supination of the hands and 
forearms was attained when the palms were 


Fic. 9. Hypoplasia and lateral displacement of the patella, anterior view. 
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Fic. 10. Lateral views of right and left knees. 


brought midway between their normal anterior 
and posterior positions, while the limit of pro- 
nation was described by the rotation of the 
palms to a full posterior position. An exagger- 
ated hollowing of the lower back was present. 
The knees at first were not regarded as abnor- 
mal in appearance, but on palpation the patel- 
las were found to be unusually small and in a 
dorsolateral position. 

A striking group of underlying bony abnor- 
malities was revealed by roentgenographic 
studies of the entire skeleton. Extensive exosto- 
ses on the inner table of the frontal bone were 
found to be identical in outline, density, and 
size with those demonstrated at a similar exam- 
ination in the previous year. The lateral edges 
of the scapulas were unusually thickened. The 
radial shafts were elongated and misshapen at 
the elbows, and the radial heads, lying lateral 
to the olecranon process of the ulna and dorsal 
to the lateral epicondyle of the humerus, were 
hypoplastic and deformed. The extremities of 
the ulna at the wrists were displaced somewhat 
dorsally, and the styloid processes of the same 
bone were obviously heavier and more prom- 
inent than normal. An abnormal bony pyramid, 
about 2 cm. high and about 3 cm. wide, was 
projected dorsally from the upper aspect of the 


innominate bone on either side, at a point mid- 
way between the sacroiliac synchondrosis and 
the anterior superior iliac spine. The patellas 
were hypoplastic and displaced laterally and 
dorsally. 

No therapeutic measures were recommended 
at the time. 


SUMMARY 


The literature concerned with the as- 
sociation of nail and skeletal anomalies is 
briefly reviewed, and a case with an unu- 
sual combination of thumb nail, elbow joint, 
patellar, and certain other bony defects is 
reported in detail. 


Robert G. Livingstone, M.D. 
9 Vincent St. 
Cambridge 40, Mass. 
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ROENTGEN DEMONSTRATION OF CALCIFICATION 
OF CARDIAC SKELETON AND CORONARY 
VESSELS IN THE LIVING 


By H. G. KOIRANSKY, M.D., and I. K. ETTMAN, M.D. 


From the Department of Roentgenology, Cumberland Hospital 
BROOKLYN, NEW YORK 


ARDIAC calcification is demonstrated 

in the living subject relatively infre- 
quently when one notes how often it can 
be demonstrated at postmortem. 

The amount of calcareous deposits in the 
heart is relatively small, and conditions of 
contrast are not favorable. Full adaptation 
of the eye prior to roentgenoscopy is of 
paramount importance. 

When calcification is noted within the 
cardiac shadow, the question arises: Are 
we dealing with (1) extrinsic, or (2) intrin- 
sic calcification of the cardiovascular struc- 
tures? 

In order to determine the part of the 
cardiac shadow involved by the calcareous 
deposits, one has to observe during roent- 
genoscopy the site, the character of the 
motion of calcific deposits, and the range 
and direction of their motion during the 
heart beat. 

Extrinsic areas of calcification such as 
costal cartilages, calcified bronchi and 
glands can be excluded by adequate rota- 
tion, and can be brought outside of the 
cardiac shadow during roentgenoscopy. 
The intrinsic cardiac calcifications to be 
considered are those involving the skeleton 
of the heart, which is interpolated between 
the atria and ventricles. It consists of the 
membranous septum and fibrous annuli, 
the mitral, tricuspid and aortic rings. Cal- 
careous deposits often extend into the 
ventricular musculature. Lenk? in 1927 
succeeded in demonstrating the calcified 
coronary vessels in the living, using the 
Potter-Bucky diaphragm. Wosika and Sos- 
man® demonstrated 3 cases of calcification 
of the coronary arteries in the living sub- 
ject, one of these cases came to autopsy, 
where the findings were corroborated. 

Calcification occurs in the wall of cardiac 


aneurysms and thrombi. The calcifying 
process in constrictive adhesive pericarditis 
often extends into the cardiac musculature, 
but there is no way to differentiate such 
cases roentgenologically from others in 
which the process is limited to the pericar- 
dium alone. 

The case that we were fortunate to ob- 
serve is rather unusual, in that calcification 
involved the skeleton of the heart and cor- 
onary vessels. 


CASE REPORT 


C. G., male aged seventy-four, admitted to 
the hospital because of increasing weakness, 
pain, numbness and tingling of the right arm 
and left chest. The pain in the arm has been 
getting progressively worse. For the last five 
years patient has had a productive cough, with 
profuse greenish-gray sputum; no blood in the 
sputum noticed at any time. Recently patient 
has been getting breathless on the slightest 
exertion. No symptoms suggestive of angina 
pectoris. Five years ago patient was hospitalized 
in this hospital. At the time of discharge, 
diagnosis of arteriosclerotic heart disease was 
made. Roentgen examination at that time re- 
vealed evidence of enlarged heart, the cardiac 
silhouette was suggestive of arteriosclerotic 
heart disease. In March, 1947, patient was again 
roentgenographed, with the following findings: 
“The heart is definitely enlarged. There is an 
elongation and tortuosity of the aorta, marked 
accentuation of the aortic knob, with calcific 
plaques in the transverse aorta, and a marked 
accentuation of the cardiac waist and of the 
left ventricular curve. Some honeycombing is 
noted at both bases, particularly in the region 
of the right cardiohepatic angle.” It was re- 
quested that patient be returned for an over- 
penetrated film of the chest. 

Physical examination revealed an emaciated 
white male, looking his seventy-four years of 
age. Patient moved slowly and answered ques- 
tions poorly. 


642 


| 


60, No. § 


Clinical impression: (1) arteriosclerotic heart 
disease, enlarged heart; (2) senility; (3) osteo- 
arthritis, right shoulder. 

On May 25, 1947, patient was referred to the 
Roentgen Department for gastrointestinal 
study. During roentgenoscopy of the chest, 
which is the routine in all cases prior to the 
gastrointestinal examination, several moving 
calcified structures were noted within the con- 
fines of the cardiac shadow. These opacities 
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certain that we had to deal with the pump-like 
action of a calcified atrioventricular septum as 
it is described and discussed so aptly by Roes- 
ler.‘ 

Blood pressure: Left, 130/48; right, 144/64. 
Pulse 86, temperature 98°F., respiration 14. 

Heart: Point of maximum intensity—left 
fifth intercostal space outside of midline. Regu- 
lar sinus rhythm, soft systolic murmur heard 
at the apex. 


Fic. I. 


Male, aged seventy-four. Right anterior 
oblique view. Calcification of the tricuspid, mitral 
valve, and coronary vessels noted during routine 
examination of the chest. 


could not be displaced out of the cardiac shadow 
by placing the patient in the right anterior 
oblique diameter. Therefore our attention was 
immediately drawn to the cardiac area. With 
the patient in the right anterior oblique posi- 
tion at oY avery dense, streak-like opacity was 
noted approximately in the region of the sulcus 
between the auricles and the ventricles. The 
terminal points of this streak were definitely 
denser than the linear shadow itself. This streak 
measured about 5 cm. in length, and moved 
synchronously with the cardiac movement 
caudad toward the apex. At right angles from 
this linear shadow there were three parallel 
streak-like opacities measuring about 6 cm. in 
length. These opacities showed a pendulum- 
like motion from left to right, being anchored 
along the atrioventricular sulcus, and were 
synchronous with the heart beats, We were 


Fic. 2. Diagram of Figure 1. TR, trachea; C/, clavi- 
cle; MS, manubrium sterni; CS, corpus sterni; 
Tr, tricuspid ring; MR, mitral ring; Cv, coronary 
vessels. 


Extremities: Limitation of motion in abduc- 
tion of right arm at shoulder. Remainder of 
examination was not remarkable. 

Electrocardiographic Findings: Myocardial 
damage. Right bundle branch block. 

Laboratory Data: Within normal limits. 

The linear densities that were running at 
right angles could be safely identified as coro- 
nary vessels, but it was impossible to ascertain 
whether we were dealing with calcified veins or 
arteries. A further clarification of the signifi- 
cance of the calcified structures came with 
turning the patient into the left anterior oblique 
position at 55°. The calcified structures as- 
sumed the appearance of two elliptical shadows 
with vertical linear opacities extending at right 
angles from the elliptical structure downward 
to the cardiac apex. There was no doubt that 
we were dealing with marked calcification of 
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the entire skeleton of the heart. The calcified 


structures could never be displaced outside of 


the cardiac shadow. Their movement was syn- 
chronous with the heart beat, and continued 
to be so even when the patient stopped breath- 


Fic. 3. Electrocardiogram taken on May 7, 1947, 
revealed right bundle branch block and definite 
evidence of myocardial disease. 


ing. The roentgenographic appearance of these 
opacities was entirely different in appearance 
from the plaque-like opacities which occasion- 
ally occur in cases of pericardial calcification. 
It is possible that pericardial calcification as de- 
scribed by Zehbe,! Weil, Clausen and Fried- 
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lander, could be mistaken for calcification of 
the cardiac skeleton itself, for the roentgeno- 
gram of postmortem specimen presented by 
Moore shows that the ring-like calcified struc- 
tures definitely represented sclerotic valvular 
rings and not the clasp-like shadows of pericar- 
dial calcification. 

The only other source of calcium falling 
within the confines of the cardiac shadow could 
be the myocardium itself, but such a contin- 
gency could safely be excluded by the arrange- 
ment of the ring-like shadows and of the verti- 
cal streaks emanating from these structures. The 
possibility of lime deposits in a cardiac aneu- 
rysm could safely be excluded by the absence 
of any abnormal bulge of the cardiac shadow, 
and by the absence of physcial or clinical find- 
ings pointing to an aneurysm, as well as by a 
negative Wassermann reaction and the absence 
either of a history of lues or of a previous car- 
diac infarction. Further proof was given by the 
electrocardiogram which showed a definite 
right bundle branch block, and evidence of an 
injury to the myocardium itself. 

The patient was roentgenoscoped several 
times, and the character of the movements re- 
mained invariably the same: a pump-like ac- 
tion from above downward of the atrioventric- 
ular septum, and a pendulum-like movement 
of the coronary vessels from left to right, with 
the upper end of the calcified vessels at the site 
of the coronary sinus (the atrioventricular 
groove). 


DISCUSSION 


The salient features of this presentation 
are not the advanced §arteriosclerotic 
changes of the cardiac skeleton, but the 
unusual amount of calcium deposits in 
both valvular rings and in the coronary 
vessels that was still compatible with life, 
and an almost normal dynamic action of 
the heart. 

Advanced arteriosclerosis is reported in 
20 to 30 per cent of all persons over forty 
years of age. The pathological changes 
known as sclerosis of the valvular rings are 
similar to, but probably not identical with, 
arteriosclerosis of blood vessels. According 
to Moore,’ “With increasing age, the spon- 
giosa in the valvular rings and near the 
attachment of the chordae tendinae be- 
comes loose and infiltrated with fat. The 
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fatty degeneration is conspicuous in the 
valvular rings. It is frequently followed by 
calcification.”” Moore shows a roentgeno- 
gram of a postmortem specimen of a heart, 
not unlike the one presented in our case, 
which was roentgenographed while the 
patient was living. The rare opportunity to 
observe such a case in vivo gave us the 
possibility to make an extensive study of 
the cardiac dynamics. 
CONCLUSION 

1. A case of calcification of the cardiac 
skeleton is presented. 

2. The dynamic characteristics of the 
heart in relation to the atrioventricular 
septum and coronary vessels are described. 

3. Attention is drawn to the necessity of 
scrutinizing every calcification falling 
within the cardiac shadow, which, in the 
oblique diameters, cannot be brought out- 
side of the cardiac contour. 


4. The importance of perfect accommo- 
dation in these observations is stressed. 


39 Auburn Place 
Brooklyn, N. Y. 
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ANGIOCAR DIOGRAPHY UTILIZING PHOTOROENTGEN 
APPARATUS WITH A RAPID FILM CHANGER*} 


By HAROLD L. TEMPLE, M.D.., 


CHARLES T. 


ISRAEL STEINBERG, M.D., and 
DOTTER, M.D. 


NEW YORK, NEW YORK 


PRACTICAL method of angiocardi- 

ography was first described by Robb 
and Steinberg! in 1938. The method, still 
the standard, involves the making of roent- 
genograms at appropriate intervals follow- 
ing the rapid intravenous injection of con- 
trast substances. Time intervals are selected 
upon the basis of circulation times, and in 
the hands of practiced workers, excellent 
results are obtained. Two roentgenograms 
can be made following a given injection 
with the aid of a stereo cassette changer. 
Since the original report, numerous devices 
for obtaining rapid multiple exposures have 
been utilized. In 1939, Stewart and co- 
workers reported on the use of cineroent- 
genography in contrast cardiovascular vis- 
ualization.? Sussman, Steinberg and Grish- 
man* reported a similar technique wherein 
fourteen 35 mm. film exposures were made 
of a fluorescent screen during ten seconds. 
Film “grain,” the small size of the resultant 
films and the necessity for dark-room pro- 
jection in both instances made interpreta- 
tion somewhat difficult. Soon thereafter, 
Sussman and co-workers reported a-rapid 
film changer which consisted of a large 
wheel upon which were mounted eight 10 
by 12 inch cassettes, one of which was ro- 
tated into place before each exposure.’ 
Schwarzschild described a multiple cassette 
changer with which seven exposures could 
be made during six seconds on 10 by 12 inch 


roentgen films. Various other devices of 


considerable ingenuity are now being em- 
ployed by Neuhauser, Taylor and others to 
shift cassettes rapidly and thereby obtain 
multiple exposures during an injection.*:7 
Now in the experimental stage is a large 


roll-film camera which employs roentgen 
film. Although quite effective, these de- 
vices are generally cumbersome, expensive, 
unobtainable through commercial channels 
and somewhat impractical for widespread 
use. 

As a result of a search for a better 
method of angiocardiographic recording, 
the following equipment has been evolved 


and employed with the assistance of 


the General Electric X-ray Corporation. A 
fluoroscopic screen is mounted in a stand- 
ard photoroentgen hood and a 7o mm. 
Fairchild roll-film camera, modified so as to 
have a film-transport time of one-half sec- 
ond is attached. The film is advanced auto- 
matically at the termination of each 
exposure. A standard Eastman Ektar F'/1.5 
lens is used. Exposures are timed by means 
of a phototimer mounted on the photo 
roentgen hood. The phototimer is of the 
Morgan type and uses a photomultiplier 
tube and a compensating circuit to main- 
tain constant density throughout the range 
of patient size. Density may be varied by a 
simple adjustment. An electronic exposure 
control device was developed which may be 
adjusted to govern automatically exposure 
rates of from five to fifty-five per minute. 
The operation of a single toggle switch at 
the time the injection is begun operates the 
“cycler” and automatically controls the 
rate of exposure until turned off. “Green 
sensitive” photofluorographic film is used. 
A rotating anode tube with a 2 mm. focal 
spot is operated at 100 kv. (peak) and 209 
ma. at a 30 inch target-screen distance 
with a standard photoroentgen grid and a 
suitable cone (Fig. 1). 


* From the Department of Radiology of the New York Hospital Cornell Medical Center. Presented at the New York Roentgen 
Society, New York City, January 19, 1948, and at the Scientific Exhibit of the Thirty-third Annual Meeting of the Radiclogical So- 


ciety of North America, Boston, Mass., Nov. 30—Dec. 5, 1947. 


Tt This investigation was aided by a grant from the Schering Corporation, manufacturers of Neo-Iopax (75 per cent). 
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Through this method, a series of equally 
spaced, constant density films is obtained 
during the time contrast medium is within 
the thorax. Exposure time, between 0.1 and 
0.4 second, varies with the thickness of the 
patient. Patients have no difficulty sus- 
pending respiration during the fifteen sec- 
ond duration of the average exposure cycle. 
If desired, exposures may be continued for 
thirty or more seconds, a valuable asset in 
the presence of delayed circulation. 

Results have been encouraging from the 
diagnostic point of view. With practice, the 
70 mm. roll film is easily interpreted, and 
detail is comparable to that obtained in or- 
dinary photoroentgen films of the chest. 
Standard 70 mm. film 
ployed. The following 3 
tive. 


viewers are em- 


cases are illustra- 


Case 1. A fifty-six year old female had had 
anterior chest pain for fifteen years. She had a 
positive Wassermann reaction, and on the basis 
of conventional roentgenograms and roentgen- 
oscopy was thought to have an aneurysm of the 
ascending aorta. Visualization done in the 
frontal projection revealed the presence of a 
large, thick-walled aneurysm of the ascending 
aortic arch which distorted and displaced the 
superior vena cava (Fig. 2 and 3). 


Angiocardiography Utilizing Photoroentgen Apparatus 


Kic. 2. Case 1. Time 1.5 seconds, frontal projection. 
Note distortion and displacement of opacified su- 
perior vena cava by mass in upper right media- 
stinum. An actual-sized reproduction of a contact 
print of the original film. 


Case 11. A fifty year old housewife had tu- 
berculous cervical lymphadenitis eight years 
ago and again one year ago. During that time, 
conventional chest roentgenograms revealed an 
unchanging prominence in the region of the left 
hilum which was thought to represent a tuber- 
culous hilar lymph node. Angiocardiography 
done in the frontal projection revealed the pres- 
ence of a presumably congenital aneurysm of 


Fic. 1. Photofluoroscopic recording unit for angio- 
cardiography. 4, photoroentgen hood with Pat- 
terson type E-2 screen. B, modified Fairchild pho- 
tofluoroscopic camera. C, phototimer. 


Fic. 3. Case 1. Time 12 seconds, frontal projection. 
Note opacification of enlarged left ventricle, 
aneurysm of ascending aorta and dilated aortic 


knob. 


647 

| | 
| 

WH, 


648 Harold L. Temple, Israel Steinberg and Charles T. Dotter Novemser, 1948 


Fic. 4. Case 11. Time 3 seconds, frontal projection. 
Left hilar prominence seen to represent an aneu- 
rysmal dilatation of the pulmonary artery. 


the pulmonary artery (Fig. 4). Visualization of 
the left heart and aortic arch was unremarkable 


(Fig. 5). 


Case 11. A fifty-four year old housewife had 
had known hypertension for one year with an 
average blood pressure of 200/115. Visualiza- 
tion in the left anterior oblique projection re- 
vealed an unremarkable right heart and pul- 
monary arterial bed (Fig. 6). Best seen on the 
seven and a half second film was a slightly di- 
lated, typically ‘‘unfolded,” tortuous aorta 


(Fig. 7). 


Fic. 6. Case 111. Time 3 seconds, left anterior oblique 
projection. Opacification of normal right heart and 
pulmonary arterial bed. 


Looking to the future, further improve- 
ment of this method of recording will be 
forthcoming. The addition of the ultra- 
rapid Patterson type FE-2 fluoroscopic 
screen, recently accomplished, has mate- 
rially decreased exposure time, allowed 
greater penetration and produced sharper 
contrast in resultant films. Static marks on 
film strips have been eliminated by the in- 
troduction of special rollers in the camera. 
With the development of higher speed 


Fic. 5. Case 11. Time 7.5 seconds, frontal projection. 
A normal left ventricle and thoracic aorta are vis- 
ualized. 


Fic. 7. Case 111. Time 7.5 seconds, left anterior ob 
lique projection. Note slightly dilated, unfolded, 
tortuous, “hypertensive type” thoracic aorta. 
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lenses and films of greater resolving power, 
greater detail and speed will be obtainable. 
It should be a simple matter to obtain films 
at one second intervals during a cycle of 
contrast medium through the thorax, re- 
gardless of its duration. To this end, an 
improved circuit is now in the stage of de- 
sign. Though faster exposures than one a 
second are theoretically quite possible, they 
would seem unnecessary. A special roent- 
gen-ray tube for operation at higher kilo- 
voltage is at present in construction for use 
with this method. Electrocardiographic 
synchronization to various phases of car- 
diac contraction is practical, represents a 
desired advance in angiocardiography, and 
could be adapted to this method of record- 
ing.®:* Following the establishment of suit- 
able standards, angiocardiographic meas- 
urements comparable to those made from 
conventional contrast teleroentgenograms 
will be possible. Once standardized, the 
equipment could be adapted to ordinary 
photoroentgen units at moderate expense 
and with economy of space. The film con- 
sumption is economical; operation of the 
equipment is quiet and simple. Two per- 
sons only are necessary in conducting an- 
giocardiography—the doctor doing the in- 
jection and a roentgen technician. It is 
suggested that this method, further refined, 
will ultimately become the standard method 
for diagnostic angiocardiographic recording. 


CONCLUSION 

An automatic, practical photoroent- 
genographic method of angiocardiography 
has been described and illustrated. 


§25 East 68th St. 
New York 21, N. Y. 


ADDENDUM 


Recently we have substituted a simple relay 
system for the automatic “cycler” in the circuit. 
Two relays are so arranged as to obtain maxi- 
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mum exposure frequency, the rate varying with 
the thickness and the projection employed. In 
this manner it is possible to obtain a continu- 
ous film strip with exposures made at from 0.6 
to 0.8 second intervals. As many as twenty-five 
exposures may be made during a continuous 
fifteen second period. 
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AN EVALUATION OF PHLEBOGRAPHY OF THE 
NORMAL LOWER EXTREMITY* 


By BERNARD S. EPSTEIN, M.D., MILTON G. WASCH, M.D., and LEO LOEWE, M.D. 


BROOKLYN, NEW YORK 


HE clinical significance of phlebogra- 

phy of the lower extremities still re- 
quires clarification. Reports vary from en- 
thusiastic endorsement of the procedure as 
essential to the investigation of thrombo- 
embolic disease®:* to doubt! or frank skep- 
ticism as to its necessity.!° Most interest 
appears to be centered on the pathologic 
patterns encountered, although some ob- 
servers briefly indicate their findings on 
normal patients.?*:75 Believing that the 
latter group deserves more intensive study 
so that limits for normal variations may be 
more clearly understood as an aid to evalu- 
ation of the procedure, this investigation 
was initiated. For this purpose phlebo- 
grams were made on 35 patients varying 
from thirty to sixty-five years of age. All 
had been referred to the Roentgen Depart- 
ment for intravenous urography and were 
free from any clinical evidence of pre-exist- 
ent venous disturbances. 


TECHNIQUE 


Although numerous slight variations 
in technique have been described*:?)% 
there is general agreement that the contrast 
medium should be injected into one of the 
superficial veins of the foot. The contrast 
medium in common use in this country is a 
50 per cent solution of diodrast compound. 
We have also used a 50 per cent solution of 
neo-iopax in half our patients with equally 
satisfactory results. Twenty cubic centi- 
meters of the solution was injected within 
sixty seconds into any available vein on the 
dorsum of the foot or over either malleolus 
using a hypodermic needle. Two and some- 
times three exposures were made using the 
Potter-Bucky diaphragm. With the leg in 
slight inversion, the first exposure was 
made immediately on completion of the 


injection centering the roentgen-ray beam 
below the knee. The second exposure was 
made centering above the knee joint and 
the third centering below the groin. It was 
found helpful to mark the various stations 
before the examination so that the move- 
ment of the tube carriage and Bucky tray 
could be accomplished with minimum de- 
lay. We found it most dificult to obtain 
stereoroentgenograms and discontinued ef- 
forts along that line. The last 8 patients 
were studied in the lateral as well as the an- 
teroposterior position for better visualiza- 
tion of the leg veins. 

The first 10 patients were examined with 
compression around the calf of 30 mm. of 
mercury. Since no difference in the phlebo- 
graphic patterns were observed in the next 
10 patients examined without compression, 
we concluded that compression was of no 
particular assistance in visualizing the deep 
venous system and discontinued that prac- 
tice. 

NORMAL ANATOMY 

Before reviewing the roentgenographic 
findings a glance at the normal anatomy of 
the venous system of the lower extremity 
might be helpful.” This roughly consists of 
a superficial and deep division which com- 
municate freely with each other. The super- 
ficial veins form a continuous network 
about the leg and thigh. The lesser saphe- 
nous vein begins behind the lateral malleo- 
lus, courses along the posterior surface of 
the Achilles tendon and passes upward to 
enter the popliteal vein in the groove be- 
tween the two heads of the gastrocnemius 
muscle. It receives numerous branches from 
the veins of the foot and anastomoses freely 
with the long saphenous vein. 

The long saphenous vein arises in front of 
the medial malleolus and courses upwards 


* From the Radiologic Service of M. G. Wasch, M.D., and the Thromboembolic Unit of The Jewish Hospital of Brooklyn, Brook 


lyn, N. Y. 
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on the medial aspect of the tibia making a 
slight curve at the medial tibial and femo- 
ral condyles. It extends upwards on the 
medial and anterior aspect of the thigh to 
enter the femoral vein at the fossa ovalis. 
Numerous branches are received from the 
superficial venous networks of the heel, leg 
and thigh. The long saphenous vein is said 
to contain from eight to twenty bicuspid 
valves, while the lesser saphenous con- 
tains from six to twelve valves. Roent- 
genologically we have rarely seen more than 
four or five valves in either vein. These 
veins are not accompanied by arteries. 

The deep leg veins accompany the ante- 
rior and posterior tibial and the peroneal 
arteries as double veins amply supplied 
with valves, lying to either side of their re- 
‘spective arteries. The paired veins com- 
municate with each other freely through 
horizontal channels, and anastomose gen- 
erously with the superficial veins. The an- 
terior tibial veins arise from the deep veins 
on the back of the foot, while the posterior 
tibial veins spring from the deep and super- 
ficial veins of the deep plantar venous arc. 
The peroneal veins arise from the dorsal 
surface of the calcaneus and enter the pos- 
terior tibial veins below the knee. The an- 
terior tibial veins lie in the anterior com- 
partment of the leg in front of the interos- 
seous membrane, the posterior and tibial 
veins are located in the deep posterior 
compartment behind the interosseous mem- 
brane. 

The popliteal vein is a single channel 
formed by the junction of the anterior and 
posterior tibial veins. It accompanies the 
popliteal artery, and is closely bound to it 
in a dense fascial sheath. It is not uncom- 
mon to encounter variations in this vein, 
one or more satellite veins anastomosing 
with it sometimes results in a network 
about the main channel. In its distal por- 
tion the popliteal vein may be doubled as it 
originates from the junction of the anterior 
and posterior tibial veins. 

The deep veins of the thigh consist of the 
femoral vein and its tributaries. The femo- 
ral vein accompanies the femoral artery as 
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a single channel continuing from the 
popliteal vein and terminating as it enters 
the pelvis as the external iliac vein. The 
femoral vein passes behind and slightly 
lateral to the femoral artery, then behind 
and finally medial to the femoral artery at 
the iliopectineal fossa. The femoral veins 
are said to contain two bicuspid valves, one 
near its termination and the other immedi- 
ately proximal to the entrance of the pro- 
funda tributary. Roentgenologically we 
have observed four or five well formed 
valves in several patients. 

The deep femoral vein has numerous 
branches, the chief ones being the super- 
ficial epigastric, the superficial circumflex 
iliac, the thoracoepigastric, the external 
pudendal, the deep femoral and the long 
saphenous veins. The deep femoral branches 
into the medial and lateral circumflex veins 
and numerous perforating branches. The 
distribution of these is quite variable, at 
least four general patterns being described 
by Veal." These are rarely visualized roent- 
genologically. 


OBSERVATIONS 

There were 35 patients varying from 
thirty to sixty-five years of age. Twenty- 
one were males. All were ambulatory with 
no history or physical findings remotely 
suspicious of venous disturbance. Patients 
with theslightest varicosities were excluded. 

For purposes of interpretation visualiza- 
tions of the various veins were considered 
as excellent, fair or not visualized. An excel- 
lent visualization was one in which the en- 
tire length of the channel was homogene- 
ously opacified. Fair visualization was con- 
sidered present when the extent and degree 
of opacification was less uniform but in 
which the greater part of the channel could 
be demonstrated while slight variations in 
caliber might also be present. It was in this 
group that the differentiation between the 
normal and abnormal was most difficult. 
No visualization is self explanatory. The 
interpretations were based on the identifi- 
cation of each vein as well as a review of the 
general venous pattern. 


The lesser saphenous vein was excellently 
visualized in 6 patients, fairly well visual- 
ized in 26 patients and no visualization was 
noted in 3. The long saphenous vein was ex- 
cellently visualized in 10 patients, fairly 
well seen in 16 and not visible in 9 patients. 
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presented visualization of a length of a pair 
of deep leg veins with a few transverse 
communicating channels, together with 
fragmentary visualization of the other deep 
leg veins. Others revealed a single well-out- 
lined vein with poor definition of the re- 


Fic. 1. 4. A.F., female, aged thirty-five. The long saphenous vein (a) is well visualized. Several valves (8) 
and communicating branches (c) to the deep leg veins can be seen. The lesser saphenous vein (p) can 
be outlined entering the popliteal vein (£). The anterior tibial vein (F) is outlined as a single channel. Fre- 
quent collateral branches (c) are visible. The caliber of the deep leg veins appears variable and filling is 
incomplete. This pattern may be interpreted as pathologic. The popliteal vein is well visualized. 

B. The femoral vein (a) is well outlined. The long saphenous vein (Bs) can be demonstrated entering the 
femoral vein (c) An accessory branch of the long saphenous vein (p) is present. The external iliac vein (5 
is opacified and a portion of the external circumflex vein (F) can be seen passing towards the greater tro- 
chanter. This shadow terminates abruptly, probably because of the valves preventing retrograde flow. 


Visualizations of the deep leg veins were 
uniformly poor. It was never possible to 
clearly demonstrate the paired anterior and 
posterior tibial and the peroneal veins as 6 
well filled channels on the same patient. 
Almost all had some degree of opacification 
of a single anterior or posterior tibial or 
peroneal vein. Variations in caliber and 
sudden transitions from filling to non-filling 
were quite common. An occasional patient 


maining veins. Identification of the pero- 
neal vein from the anterior tibial vein was 
found difficult because of the proximity of 
the roentgenographic images of the two 
channels. The patterns in general were in- 
constant, and it was not at all uncommon 
to so interpret the findings that patterns 
simulating blocked areas could be diag- 
nosed without straining the imagination. 
In many patients there was non-visualiza- 
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tion of one or two of the main channels, 
while in 6 patients there was almost com- 
plete lack of filling of the deeper vessels to- 
gether with a network of more or less promi- 
nent superficial veins simulating a pattern 
strongly suggestive of deep block. No con- 
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plicates efforts at accurate interpretation. 

The popliteal vein was excellently visual- 
ized in 21 patients and fairly well visualized 
in 14 patients. This vein is better seen on 
the lateral projection, but if the phlebo- 
grams are made with suficient penetration 


Fic. 2. 4. D.L., male, aged thirty-eight. The deep leg veins below the knee (a) are poorly outlined, only a 
portion of the anterior tibial vein being opacified as a single channel with slight variations in caliber. The 
posterior tibial and peroneal veins are not visualized with sufficient density to identify them accurately. 
The popliteal (B) and lower aspect of the femoral vein (c) are well visualized. A small portion of the lesser 
saphenous vein (p) can be seen at the knee joint. The long saphenous vein is poorly visualized, and several 
communicating branches leading into the popliteal vein can be seen (£). Other small collaterals enter the 
lower femoral vein. B. The lower two-thirds of the femoral vein (a) is well opacified. The upper third shows 
incomplete filling of its mesial aspect (B) simulating a thrombotic process. 


stant pattern of collateral channels could 
be demonstrated. 

Anteroposterior and lateral roentgeno- 
grams of the legs were made in the last 8 pa- 
tients. These revealed that the deep veins 
were somewhat better portrayed in the an- 
teroposterior view with the leg in slight in- 
version, while the superficial and calf veins 
were better seen in the lateral projection. 
The pattern formed by the latter appeared 
inconstant. The overlapping shadows of the 
calf veins, the superficial and the deep veins 
in the anteroposterior roentgenogram com- 


in the anteroposterior position the vessel 
may be visualized quite adequately. It is 
important to realize that under normal cir- 
cumstances there may be uneven filling of 
the popliteal vein, and that not infre- 
quently a thrombotic process may be simu- 
lated because of this unequal filling. 

The femoral vein was excellently visual- 
ized in 20 patients and irregularly filled in 
12. Non-filling was encountered in 3 pa- 
tients. In the second group it was not un- 
common for the distal half of the vein to be 
densely opacified while the upper half pre- 
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sented a rather streaked appearance which 
might be confused with a pathologic proc- 
ess. The presence of filled collateral chan- 
nels was very variable. In 2 patients the 
deep femoral vein was visualized and in 2 
others several branches of the pudendal 
plexus was seen. Infrequent communica- 
tions with the long saphenous vein were 
present in 7 patients. The external iliac vein 
was poorly visualized in 4 patients, and in 
one the lowermost portion of the inferior 
vena cava was demonstrable. 


COMMENT 


Incomplete, irregular or absence of filling 
of the leg veins has been considered indica- 
tive of thrombosis. If the deep leg veins are 
thrombosed the superficial veins suppos- 
edly fill as dilated vessels. Resistance to in- 
jection has been mentioned with thrombo- 
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sis,°*§ but we have noted that momentary 
improper placement of the tip of the hypo 

dermic needle may result in some resistance 
to flow which is readily overcome when the 
bevel of the needle is turned. Starr, Frank 
and Fine™ state that normally the deep 
veins of the calf, the popliteal and the fem 

oral veins are well outlined normally, and a 
few superficial veins may also be seen. In 
the presence of thrombophlebitis, however, 
they say there may be partial or complete 
absence of filling of the deep veins. Super- 
ficial channels may be evident in the acute 
stages of thrombophlebitis, although they 
are more obvious in longstanding deep 
thrombophlebitis. They conclude that a 
normal phlebogram can be regarded as con- 
clusive evidence against thrombophlebitis. 
although no mention is made of the possi- 
bility of atypical normal patterns. 


Fic. 3. 4. A.A., male, aged fifty. Anteroposterior phlebogram with the leg in slight inversion. The lesser 


saphenous vein (A) is fairly well visualized. The long saphenous vein does not fill. The deep venous pat 


tern (B) is irregular, and the paired veins are not visualized satisfactorily, particularly in the region just 
below the knee joint. Communicating and collateral channels of varying caliber, inconstant density and 


irregular form are present. 


B. Lateral projection. Many of the irregular channels projected over the interosseous space are deep 
calf veins (a) and communicating branches between the superficial and deep leg veins (B). The deep leg 
veins lie close to the bony structures and are poorly visualized. The distal portion of the popliteal vein (c) 
is narrowed while its upper portion is well filled. The entrance of the lesser saphenous vein (p) into the 


popliteal vein is well demonstrated. 


C. The femoral vein (A) is opacified in its upper and lower portions. The middle of the vein is poorly 


visualized, simulating an intrinsic thrombotic process. 
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Fic. 4. 4. C.P., male, aged forty-two. Anteroposterior phlebogram with the leg in slight inversion reveals 
the superficial veins to be incompletely outlined. Several small thin branches passing towards the deep 
veins terminate abruptly (a). The deep veins are not filled. The long saphenous vein (B) can be seen, while 
the lesser saphenous and popliteal veins are not opacified. 


B. The lateral phlebogram shows non-filling of the deep leg veins and popliteal veins. There is poor vis- 


ualization of the calf veins. 


C. The long saphenous vein (a) enters the fossa ovalis. A trace of the contrast medium remains in the 
sinuses of one of the valves (B) in the midportion of the femoral vein. The pattern simulates that of deep 


block. 


According to Bauer® the vascular shad- 
ows in the lower leg may create confusion, 
especially because rather little is known of 
the topography of the deep veins. He states 
that orientation may be aided by arterio- 
grams on which the relationships may be 
simplified so that the veins can be identi- 
fied more accurately. This is not always 
feasible. His opinion is borne out by our ob- 
servations. The difficulty in identification 
as well as the interpretation of the various 
deep leg vein shadows cannot be overem- 
phasized. 

Phlebographic patterns of acute and 
chronic superficial and deep venous block 
have been described by Baker and Miller.’ 
These are worthy of study, but it is note- 
worthy that similar patterns have occasion- 
ally been encountered in our normal pa- 
tients. 

It is apparent that the deep and super- 


ficial venous systems are intricate and in 
intimate communication with each other. 
From the roentgenologic viewpoint the 
superficial network may be partially out- 
lined, the long and lesser saphenous veins 
being most often opacified. The deep leg 
veins, the popliteal and femoral veins are 
the main channels for the passage of the 
opaque medium, while tributary and anas- 
tomosing channels as a rule are poorly 
opacified. The veins visualized are only 
those open at the moment of injection. The 
opacified veins therefore represent only a 
portion of the venous tree, and considerable 
damage may well exist in veins which are 
not demonstated phlebographically. It is in 
the latter, the more sluggish backwaters of 
the venous circulation that thrombotic dis- 
ease may be in the process of development. 
Hence the great degree of caution neces 
sary in evaluating phlebographic patterns. 
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Fic. 5. 4. H.S., male, aged forty-four. The superficial veins of the leg are faintly visualized, and terminate 
abruptly as they pass towards the deep veins. The long saphenous (A) and some of its branches are seen, 
while the lesser saphenous is not opacified. The popliteal vein is poorly outlined. None of the deep leg 
veins are adequately visualized. The findings simulate block. 

B. The femoral vein (A) shows poor filling of the mesial aspect of its upper third. Communicating 
branches to the long saphenous can be seen at the lower third of the femoral vein (8B). Two valves are well 
portrayed (c) and the beginning of two branches of the profunda femoris veins are visualized (p). 


CONCLUSIONS 


The findings in this series of 35 normal 
patients indicate the need for great circum- 
spection in evaluating phlebographic pat- 
terns, particularly in the leg. Although the 
popliteal and femoral veins present a more 
constant pattern, it is possible to confuse a 
normal vein with one presenting a patho- 
logic change if the diagnosis is made purely 


on roentgenologic findings. In the group 


with “‘fairly well visualized” veins it was 
not infrequent that an unwarned but other- 
wise very capable observer would hesitate 
perceptibly before reaching a conclusion, 
and the conclusion that thrombotic disease 
was present was reached as often as the con- 
clusion of no disease at all. 

It is our impression that phlebography 
cannot be considered a proved aid in the 
diagnosis of thrombophlebitis because the 
inconstancy of the patterns found in nor- 


mal patients makes it impossible in many 
instances to differentiate between the nor- 
mal and abnormal. 
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CHOLECYSTOCOLIC FISTULA DIAGNOSED BY 
ROENTGEN EXAMINATION* 
A CASE REPORT AND REVIEW 


By DAVID L. 


JENKINSON, M.D., 


and HARVEY M. LOWRY, M.D. 


CHICAGO, ILLINOIS 


PONTANEOUS internal biliary fistulas 

diagnosed by roentgen examination are 
comparatively rare considering the number 
that are found at the time of surgery and at 
postmortem examinations. Kehr” found 
100 internal biliary fistulas during routine 
performance of 2,000 cholecystectomies. 
Bernhard! found 1og internal biliary fistu- 
las in 6,263 biliary operations. Puestow'® 
found 16 internal biliary fistulas in 500 op- 
erations for biliary pathology. Hicken and 
Coray’ reported approximately 4 per cent of 
all patients requiring operation for biliary 
pathology to have internal biliary fistulas. 
In a series of 10,866 autopsies reported by 
Roth, Schroeder and Schloth’® there were 
43 internal biliary fistulas. Borman and 
Rigler? record 67 internal biliary fistulas in 
Over 30,000 autopsies. 

Preoperative diagnosis of these fistulas 
depends almost entirely on roentgen exami- 
tion. Hunt and Herbst® in 1915 reported 
the first case diagnosed by roentgen exami- 
nation. Judd and Burden" in 1925 reported 
a series of 153 cases of internal biliary fis- 
tulas with only one case, a cholecystocolic 
fistula, being diagnosed preoperatively by 
roentgen examination. In 1937 Borman and 
Rigler? found that of 267 internal biliary 
fistulas only 86 cases were recognized pre- 
operatively, and in each case the diagnosis 
was made by the roentgenologist. During 
the past ten years the preoperative diagno- 
sis of these fistulas has become increas- 
ingly more frequent due to the increased 
number of roentgen examinations and the 
awareness of the roentgenologic criteria for 
this condition. 

These fistulas have been reported occur- 
ring between any part of the biliary tract 
and the adjacent portions of any neighbor- 
ing organs. The most frequent of these fis- 


tulas are the ones occurring between the 
gallbladder and the duodenum; the next be- 
ing those between the common bile duct 
and the duodenum. Those between the bili- 
ary system and the colon, stomach and 
other adjacent organs are less frequent. In 
1942 Garland and Brown’ reported 5 cases 
of spontaneous internal biliary fistulas di- 
agnosed by roentgen examination. They 
also reviewed the literature on all cases pre- 
viously reported and found go cases of 
which there were 46 cholecystoduodenal 
fistulas, 24 choledochoduodenal fistulas, 10 
cholecystocolic fistulas, 4 indeterminate, 3 
cholecystogastric fistulas, 1 cholecysto- 
duodenocolic fistula, 1 choledochogastric 
fistula and 1 choledochocolic fistula. 

In reviewing the literature on cholecysto- 
colic fistulas diagnosed by roentgen exami- 
nation, there are very few cases reported 
compared to the total number of internal 
biliary fistulas. We have been able to find 
only one additional report on cholecysto- 
colic fistulas in the American literature 
since Garland and Brown made their report 
in 1942. This report was made by Hinchey* 
in 1943. There have been, however, several 
reports of internal biliary fistulas with the 
communication being other than between 
the gallbladder and the colon.®:7:!5:17,20.25,25 


CASE REPORT 


Mrs. M.B., a white female, aged seventy-one, 
was referred to the Ravenswood Hospital De- 
partment of Roentgenology on February 22, 
1947, as an out- -patient for roentgenological ex- 
amination of the colon. She complained of sev- 
eral prolonged attacks of diarrhea during the 
past nine months. She had lost approximately 
30 pounds in weight during the same period of 
time. During the periods of freedom from diar- 
rhea she felt much better and gained some 
weight. There was no history of gallstone colic, 


* From the Department of Roentgenology, Ravenswood Hospital, Chicago, III. 
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melena, jaundice, pain over the gallbladder or 
hepatic region, or any history of peptic ulcer. 
She did not remember having ever passed any 
gallstones by rectum. 

The physical examination revealed an ambu- 
latory white female, not acutely ill, and in no 
apparent distress. The examination of the ab- 
domen and pelvis was essentially negative. The 
rest of the examination at this time was irrele- 
vant. 


Fic. 1. Barium enema study before evaucation shows 
a small diverticular projection on the summit of 
the hepatic flexuré, representing the gallbladder. 
The cystic duct, the hepatic ducts and common 
bile duct are filled with barium. The stomach, 
duodenum and proximal jejunum also contain 
barium. 


Roentgenological Examination. Yhe colon ex- 
amination was negative except at the hepatic 
flexure where a fistula was noted to communi- 
cate with a small and contracted gallbladder. 
The rest of the biliary tract, including the cystic 
duct, the ramifications of the interlobar ducts 
and the common bile duct, was filled immedi- 
ately with barium. The barium then flowed into 
the duodenum and the proximal jejunum and 
there was some regurgitation of the barium into 
the stomach (Fig. 1 and 2). Six hours after the 
barium enema a roentgenogram taken over the 


liver region revealed only a small amount of 
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barium remaining in the smaller tubules of the 
biliary tree (Fig. 3). 

Roentgen examination of the gallbladder, the 
stomach and the small intestine was done to se- 
cure any additional information. 

The gallbladder was not visualized after the 
oral administration of priodax. Air was noted in 
the biliary tree. 

The stomach showed no pathological condi- 
tion. The duodenal bulb showed some deform- 


Fie. 2. Post-evacuation roentgenogram showing the 
fistulous tract between the gallbladder and the 
hepatic flexure. The mucosal pattern of the gall- 
bladder is visualized. 


ity of the greater curvature and the bulb was 
fixed. Air was also seen in the biliary tract. 
There was no evidence of any reflux of the bar- 
jum from the duodenum into the common bile 
duct. The stomach was empty at the five hour 
examination. The small intestine was empty at 
the twenty-four hour examination and most of 
the barium had been evacuated from the colon. 
A trace of barium was noted in the gallbladder 
and cystic duct (Fig. 4). A diagnosis of a 
cholecystocolic fistula was made. 

The patient’s general condition was fair and 
it was deemed advisable to give her a trial on 
medical treatment. About one and one-half 
months later she noted that her abdomen was 
becoming distended. An abdominal paracente- 
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sis was done with the removal of about one gal- 
lon of a turbid yellowish fluid. The patient was 
hospitalized and given supportive treatment. 
The only relevant laboratory findings at this 
time were negative urinalysis and an icteric in- 
dex within normal limits, 5.7 mg. per 100 cc. An 
exploratory laparotomy was done on April 10, 


1947. The abdomen contained about 2 liters of 


a turbid yellowish fluid. The parietal and vis- 
ceral peritoneum was studded with pin-head size 


Fic. 3. Six hour roentgenogram shows only a small 
amount of barium still remaining in the smaller 
tubules of the hepatic tree. Note air in biliary 
tract. 


nodules. There was a hard roll of enlarged mes- 
enteric lymph nodes along the greater curva- 
ture of the stomach. A section was taken for 
pathological study which revealed a metastatic 
adenocarcinoma of the omentum. The hepatic 
flexure of the colon was united to the gallblad- 
der by dense fibrous adhesions. The fistulous 
tract between the gallbladder and the colon was 
isolated, ligated and divided. The gallbladder 
was small and no stones were present. The gall- 


bladder was not removed due to the condition of 


David L. Jenkinson and Harvey M. Lowry 


NoveMBER, 1948 
the patient. Postoperatively, the patient’s gen 
eral condition became progressively worse and 
she died on April 14, 1947. 

The postmortem examination revealed an 
adenocarcinoma of the right ovary which meas 
ured 3.5 by 2.3 cm. with generalized carcino- 
matosis; adhesions between the gallbladder and 
the greater curvature of the duodenal bulb with 
a cholecystoduodenal fistula; 
teriosclerosis, and terminal 


generalized ar- 


bronchial pneu 


Fic. 4. Twenty-four hour roentgenogram showing 
most of the barium to be evacuated from the colon. 
Note the air in the biliary tract, and the barium in 
the gallbladder and cystic duct, which was regurgi 
tated from the colon. 


monia. The gallbladder was thickened. Grossly, 
the liver was normal in size and appearance and 
the bile ducts were open and showed no evi- 
dence of an acute or chronic cholangitis. Micro- 
scopic study of the liver was not significant ex- 
cept for a slight degree of 
hyperemia. 

Prior to operation and postmortem examina- 
tion, it was thought that the patient’s symp- 
toms of intermittent diarrhea and weight loss 
could be explained on the basis of the cholecys- 
tocolic fistula. However, the additional findings 
of an adenocarcinoma of the right ovary with 
generalized carcinomatosis and the fact that 
there was very little if any liver damage makes 


chronic passive, 
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one think that her symptoms were due to the 
carcinomatosis, and that the fistulas were only 
incidental findings. The etiology was probably 
that of gallstone perforations although no defi- 
nite history of gallbladder disease could be 
elicited. The time of fistula formation could not 
be determined but the postmortem findings in- 
dicated that the fistulas had most likely existed 
for several years. Failure to demonstrate the 
cholecystoduodenal fistula during the roentgen 
examinations of the stomach and duodenum 
may have been due to either the small diameter 
of the fistulous tract or a temporary closure of 
the fistula at the time of the examination. 


DISCUSSION 

In reviewing a number of the case reports 
on cholecystocolic fistulas diagnosed by 
roentgen examination, the following con- 
clusions may be reached concerning the his- 
tory and symptoms, the etiology, and the 
roentgen findings. 

History and Symptoms. The average age 
of the patients in the 
sixty years.3:4:8.15.16,21,22 [There was usually a 
history of gallbladder disease for several 
years. However, in some cases this history 
could not be elicited. In those cases where 
the approximate time of fistula formation 
could be estimated it was noted that the 
symptoms of gallbladder disease seemed to 
become progressively worse. Diarrhea, 
weight loss, and jaundice were also men- 
tioned as common symptoms. The diarrhea 
is probably due to the laxative effect of the 
bile which is emptied directly into the colon 
through the fistula. Between the attacks of 
diarrhea the patient may feel fairly well 
and it is thought that at this time there is 
probably a temporary closure of the fistula. 
The severity of the diarrhea most likely de- 
pends on the size of the fistulous tract. 
Those not complaining of diarrhea probably 
have a fistula so small as not to affect the 
number of stools. The almost constant find- 
ing of weight loss may be explained on the 
basis of diarrhea; however, the amount of 
liver damage which is seen in almost all 
cases is surely a factor. This, however, was 
not seen in the above reported case. The 
jaundice, if present, may be the result of an 


cases reviewed was 
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associated cholangitis and hepatitis result- 
ing from an ascending infection from the 
colon. Puestow!® reported that the viru- 
lence and acuteness of the hepatic infection 
is most pronounced in the cases of chole- 
cystocolic fistula because of the high bac- 
terial flora of the colon. The duodenum is 
relatively free of pathogenic bacteria. Mc- 
Queeney™ reported 2 cases of cholecysto- 
duodenal fistula, one having existed for 
nineteen years and the other for fifteen 
years with both patients apparently in nor- 
mal health. 
Etiology. The most common cause of 
cholecystocolic fistula is that of perforation 
of a gallstone from the gallbladder into the 
colon. Hicken and Coray’ report go per 
cent of all types of internal biliary fistulas 
to be due to gallstone perforation. Wake- 
field, Vickers and Walters™ reported 176 
cases of cholecystoenteric fistulas found at 
operation or at autopsy with all the cases 
apparently resulting from gallstone perfora- 
tion. Other causes that have been reported 
resulting in all types of internal biliary fis- 
tulas are peptic ulcer perforation, extension 
of an inflammatory process from the gall- 
bladder to the gastrointestinal tract, or 
vice versa, and cancer of the gallbladder, 
stomach, colon or any adjacent organ. 
Roentgenological Findings. The roent- 
genologic criteria of cholecystocolic fistula 
may be classified as follows: 
1. Positive roentgen criteria. 


Demonstration of the fistula by means 
of barium enema. 


2. Corroborative roentgen findings. 
Air in the biliary tract. 
Non-visualization of the gallbladder. 
Mucous membrane changes of the 
colon at the site of the fistula. 


Demonstration of the fistula by means of 
barium enema: The most reliable of the 
roentgen findings is that of actually dem- 
onstrating the fistula and filling the gall- 
bladder with the barium. When the fistu- 
lous tract is small this is sometimes difficult 
and manipulation is necessary over the 
hepatic flexure. 
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Air in the biliary tract: The next most re- 
liable finding is that of air in the biliary 
tract. In the case described above, the air is 
seen outlining chiefly the cystic duct. the 
common bile duct, and the interlobar ducts 
of the liver. When this is present it is almost 
always diagnostic of some abnormal com- 
munication between the biliary system and 
the digestive system. In rare instances air 
mya be seen in the biliary tract without the 
presence of a biliary fistula. McCorkle and 
Fong™ in 1942 reported 6 cases of air in the 
biliary tract. Three of the cases were due to 
infection of the gallbladder by gas-forming 
bacilli. In these cases of acute gaseous 
cholecystitis the roentgenograms showed 
the gallbladder and cystic duct to be filled 
and distended with gas without evidence of 
gas in the hepatic ducts. A fluid level may 
be seen in the upright examination. This is 
in contradistinction to a cholecystoenteric 
fistula in which the gallbladder is usually 
small and contracted with the bile ducts as 
well as the gallbladder containing air. Air 
has also been reported to reflux through the 
ampulla of Vater into the common duct. 
The air in this case is usually seen only in 
the distal portion of the common duct. The 
reflux of air is very rare and occurs in the 
presence of an incompetent sphincter of 
Oddi. Jenkinson and Brouse!® in 1931 re- 
ported a case of a dilated ampulla of Vater 
as demonstrated by barium entering the 
common duct following the administration 
of a barium meal. Borman and Rigler in 
1937, reviewing the literature up to that 
time, reported a total of 16 cases of regur- 
gitation of barium into the common duct. 

Non-visualization of the gallbladder: In 


none of the cases was the gallbladder visu- 


alized after the oral administration of the 
gallbladder dye. This is most likely due not 
only to the inability of the pathological 
gallbladder to concentrate the dye but also 
to the fact that the dye is expelled through 
the fistula before it can be concentrated. 
Mucous membrane changes: The altera- 
tion in the mucosal pattern is dependent on 
the amount of associated inflammation and 
has been reported by Borman and Rigler 
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and others to occur at the site of the fistu- 
lous opening. We were unable to detect 
these changes in the case described above. 


SUMMARY 


(1) Acholecystocolic fistula diagnosed by 
roentgen examination is reported. 

(2) A review is made of the American lit- 
erature on cholecystocolic fistulas and the 
pertinent literature on spontaneous inter- 
nal biliary fistulas. 

(3) Spontaneous internal biliary fistulas, 
including cholecystocolic fistulas, are fairly 
common findings on the operating table 
and at postmortem examination but are 
rarely diagnosed preoperatively due to the 
lack of any characteristic syndrome or 
symptoms. The case presented illustrates 
the fact that a cholecystocolic fistula and 
a cholecystoduodenal fistula may exist for 
some time with no apparent symptoms and 
little or no resulting liver damage. 


Ravenswood Hospital 
1931 Wilson Ave. 
Chicago 40, III. 
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THE USE OF THE ROENTGEN RAY IN 
BODY MEASUREMENTS* 


A MATHEMATICAL METHOD 


PRELIMINARY REPORT 
By LOUIS O. J. MANGANIELLO, M.D.+ 


BALTIMORE, MARYLAND 


ee for measuring parts of the 
anatomy demonstrable by the roent- 
gen ray and the problem of locating radio- 
paque foreign bodies is always of genuine 
interest. The following concept of these 
problems offers a_ theoretical premise, 
mathematically proved, which can be of 
some possible use to the roetgenologist. 
The mathematical treatment of this 
problem will entail the use of the elemen- 
tary principles of solid analytic geometry. 
If one considers first a set of three dimen- 
sional Cartesian coordinates denoted by 
the axes x, y, and z, and considers two 
points in this space 4 and B, having co- 
ordinates (—*, y, 0) and (x, y, 0), these 
points by the nature of their coordinates 
will lie in the xy plane (Fig. 1). Now let one 
take any two points in this space different 
from 4 and B and whose coordinates are 
not known except that the y coordinates 
of these two new points, which will be 
denoted as C and D, shall be less than the 
coordinates of 4 and B. Draw the lines 
BC and BD and denote their intersections 
with xz plane as F and G respectively. 
Again draw the lines 4C and AD and de- 
note their intersections with the xz plane 
as H and E respectively. Let one denote 
the coordinates of F, G, H, and E as 


(x2, 0, 22) (x3, 0; (Xs, 0, 2s), and (x4 0; Zs): 


respectively. The problem of representing 
the coordinates of C and D in terms of 
A, B, F, G, H, and E becomes relatively 
simple, for the points of intersections of the 
lines 4H and BF, and AE and BG will be 
the points of C and D. If one sets up the 
equations of these lines, one will have the 
following: | 


(1) = = 

Ke 22 — 2 

(2) = = 

x + Z— 2 
G) 

— xX) ym 
(4) == = 


where yo, Vay Ys and equals o. 


Solving equations (1) and (2) simulta- 
neously and (3) and (4) simultaneously, one 
will obtain the x, y, z coordinates of C and 
D. Then, substituting in the formula for 
the distance between two points in a three 
dimensional space, the distance between 
C and D will be obtained. 

It is clear that 22, and z;, are equal as are 
zs, and 2, Thus equations (1) and (2) be- 
come (5) and (6) respectively. 


— k Ze 
x+x z 
(6) 
Xs + x k 25 


where & equals the y coordinate of 4 and B. 


And similarly equations (3) 


and (4) 
become (7) and (8) respectively. 


(7) 


* From the Department of Neurosurgery, University of Maryland School of Medicine. 
+ Fellow in Neurosurgery, University of Maryland, School of Medicine. 
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= 


x — x k—y z 
(8) = = T =| 
%3 — x k 23 X y=R— 
Solving (5) and (6) for x, y, and z, one 
obtains for the coordinates of C: 
223% 
(a) b—a 
a k 
x+ x 
(b) - where 
b k 
X3 — = 4, X47 ¥1 = 
Vy XT 
(C) = 
a b (9) Thus the length of 
b+a CD = V — + — ya)? + (Ze — 2a)? 
(d) x= ) 
b—a where %)=coordinates of C, 
: and (Nay Vay Za) = CC ordinates of D. 
Substituting (d) in (a) 
SUGGESTED ROENTGEN-RAY TECHNIQUE 
k lheoretically the above method presents 
no difficulties. However, in its practical 
2x,k application, numerous obstacles will pre- 
J eae sent themselves. Nevertheless, a suggested 
technique will be presented below and may 
be of some practical help. 
. 2kx Let the points 4 and B in the mathe- 
matical diagram (Fig. 1) be considered as 
the two different positions of the roentgen- 
a ray tube. Two exposures are made on the 
same film of the object in question. The dis- 
— 2 ance between 4 anc can be fixed before- 
k—-y Z t bet Zand B be fixed before 
- k e hand and will be, of course, the distance of 


the tube shift from 4 to B. The distance K 
will be the perpendicular distance from the 
' - tube to the film, the film being the xz 
= a plane of the mathematical diagram. A lead 
marker will be set on the roentgen-ray 
table in such a position that it lies on the 


Substituting (e) in (g) 


220% perpendicular dropped from the midpoint 
whee mI of 4B or rather from the midpoint of the 
| | line segment between the two different 
oe er positions of the roentgen tube. This lead 


marker will have the coordinates (O, L, O) 
in the diagram where Z is equal to the 
— ee distance between the table and the film. If 

one exposure is taken at 4, the object will 

Solving (7) and (8) for x, y, z, and one be projected on the film as HE. Similarly 
obtains for the coordinates of D: when the exposure is taken at B, the object 
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will be projected on the film as GF. The 
lead marker will be projected by the two 
exposures as K and W. The line joining 
these two points on the film will be the X 
axis. A line then drawn perpendicular to 
the midpoint of KW will be the Z axis. 
Thus all the necessary data are given. The 
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be measured directly on the film and, of 


course, this will give the xs, x3, x4, “5, values 
and the 2, 23, values to be substituted in 
the above formulas for the determination 
of the x, y, and z values of C and D, the 
points in question. Once this has been 
computed these values are substituted in 


y 
B(%) 
WN 45 
/ 
' 
68 
7 \ 
\ 
‘ 1 \ 
/ ‘ 
! x 
' 4 \ 
‘ i ' 
‘ x \ 
‘ t \ 
! 1 \ 
x / 4 \ y 
\ 
| : \ 
4 
G(%2,0,2s) E (1,0 2”) 
4 
| 
(45,0)2s) 
F (0,29) 
| 
Fic, 1. 


xz =the plane of the film. 

A and B =the two positions of the tubes. 

C and D=the points required. 

=the lead marker on the roentgen-ray table. 


K and W =the projections of the lead marker on the film (xz plane). 
F and H =the projections of C on the film from the points 4 and B. 
G and E =the projections of D on the film from the points 4 and B. 


distance the tube is shifted can be meas- 
ured and one-half that distance is equal to 
x1. The distance from the tube to the film 
can be measured and is equal to K in the 
formulas. The distances of the points 


H, E, G, and F from the X and Z axes can 


formula (9), and the distance required is 
easily computed. 

A concrete illustration is presented (see 
Fig. 2). A file was laid on the roentgen-ray 
table with its narrow end up and at an 
oblique angle. The tube shift was 3 cm. on 


WwW 


| 
| 
| 

| | 
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Fic. 


each side. The distance from tube to film 
was 76.2 cm. Two exposures of the file 
were made on one film (Fig. 2). 

From Figure 2 


= — 4.9 cm. 
Xs = — 4.3.cm. 
22 = O. 
Also 
x3 = §.4.cm. 3cm. 
x, = 8.6 cm. k = 76.2 cm. 
23 = — 7.0cm. 


Substituting in our formula for x, y, and z, 
| Xe = — 4.18 | Ve = 7.62 2. =O 


and 


Xa = 4.56 | | ya = 26.69 Za = 4.95 


to 


CD = V (%e — %a)? + (ye — Ya)? + (Ze — 2a)? 
= \/( — 8.74)? + (19.07)? + ( — 4.95)? 
= 21.3 cm. length of file. 


The actual length of the file is 21 cm. 
The position in which the file was placed 
was an arbitrarily chosen position. Thus 


the accuracy of this method has been 
established. 
SUMMARY 


(1) A simple mathematical method is 
presented for the measurement of the dis- 
tance between two points in a three dimen- 
sional space. 

(2) A suggested technique for the appli- 
cation of this mathematical method in 
roentgenology for use in various body 
measurements is submitted. 

Baltimore City Hospitals 


4940 Eastern Ave. 
Baltimore 24, Maryland 
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THEORY AND TECHNIQUE OF SIMULTANEOUS 
TOMOGRAPHY 


By PROF. DR. MANOEL ve ABREU 


RIO DE JANEIRO, BRAZIL 


OMOGRAPHY, conceived in 1922 by 

Bocage, realized later by Ziedses des 
Plantes, constitutes a diagnostic method 
which may be said now to be fully de- 
veloped. Its application in the study of the 
structures of pulmonary lesions and the 
pathology of the cranium, face and larynx 
has become indispensable. Certain tech- 


a 


b 
Fic. 1. Geometrical scheme of simultaneous tomog- 
raphy (see text). 


niques, such as orbital emphysema,! depend 
on tomography, and others, such as en- 
cephalography, have become still more 
accurate bécause of the method. 

Mass roentgen photography of the thorax 
and the need of clarifying the activity and 
the anatomical and roentgenological nature 
of lesions in the field of pulmonary tuber- 
culosis, have rendered tomography almost 
always necessary in the further study of 
suspected intrathoracic shadows.” In May, 


1941, before the Brazilian Congress of 
Tuberculosis at S40 Paulo, I presented my 
work on the roentgen geometric basis of 
tomographic images where | demonstrated 
the application of these principles described 
by me from:1924 to 1928. Both in roent- 
genography and in tomography, the sharply 
detailed linear contour depends upon the 
parallel or tangential incidence to the 
contrast surface; the blurred and diffuse 
contours result from oblique or secant 
incidence, and the absence of contours is 
associated with very oblique or very secant 
or with the vertical incidence to the con- 
trast surface.‘ 

Nevertheless, tomography has the seri- 
ous fault that it is a very !aborious method. 
The roentgenography of each separate body 
section requires proper placing of the 
patient, the arrangement of axis rotation, 
excursion film-holding carriage, and acti- 
vation of the apparatus. The operation is 
repeated several times. All these conditions 
elevate the cost of tomography and limit 
its employment. 

I conceived the idea of studying geo- 
metrically the possibility of superimposing 
several films, which would make the same 
movement during the shifting of the tube 
in such a way as to accomplish the record- 
ing of several body sections simultaneously. 
This study demonstrated that during the 
making of a tomogram, the roentgen rays 
project an infinite number of body sections 
which are not utilized by roentgenography. 
To record the planes which are projected 
in depth with ordinary film, it would be 
only necessary to have a film holder or 
sufficiently roomy chassis containing a 
certain number of superimposed films. In 
this present work I present the theory of 
the new method, its experimental proof and 
the results of its application.® 
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GEOMETRICAL PRINCIPLES 
See on Figure 1 
a —travel of the tube; 
6 and 6’—travel of the films: 
c and c’—distance between the center of 


a and points of crossing of 


the rays; 

—distance between points of 
crossing of the rays and the 
superimposed films. 

The known factors are: a, ¢, c’, d and y. 


d and d’- 


The formulas for obtaining the value of 
the unknowns are: 


ad 
6 =- 

“3 
=> 

c’b’ 
a’ = 

a 


x =d' —(d— yy). 
Ify =1,x = d' — (d—1). 


In the tomograms with blurring in two 
directions, the value of 4 varies in relation 
to the value of a, which, however, does not 
alter the distance x (separation of the 
films). If the tube-film distance is 150 cm., 
the relation y/x varies in accordance with 
the value of d, between 1/1.5384615 
(d=20) and 1/1.0344827 (d=5). When 
d=10 cm., a most frequent circumstance, 
the relation is as follows: 1/1.07142857. 
Under such circumstances, in order to 
separate the tomographic sections by 1 
cm. (y=1), the space separating the films, 
or x=1.07142857. In other words, the 
equal displacement of the successive films 
determines simultaneously the tomography 
of equal and successive depths. 


EXPERIMENTAL FINDINGS 


I had constructed a cardboard model 
with steps 0.4 cm. in height, each step 
being marked with a lead letter, 4, B, C, 
D, E, F, H, I, K, L, N, and V (Fig. 
The simultaneous tomographic series is 
made with the six films superimposed, 
separated from each other by a thickness 


2) 
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of cardboard measuring 0.4 cm. The first 
section showed clearly the letter B, and the 
others successively shown were C, D, E, F, 
and H. Thus the geometric theory under- 
lying the simultaneous production of these 
sections was confirmed experimentally 


(Fig. 3). 


¥ 


V 


| 
| 


Fic. 2. Cardboard ladder with lead letters 
for experimental demonstration. 


APPARATUS 


The apparatus for the purpose of making 
simultaneous tomograms consists simply 
of a cassette holder (chassis) of sufficient 
depth (about 6 cm.) to accommodate super- 
imposition of various films separated by a 
variable distance (from 0.5 to 2.0 cm.). 
This film-holding chassis has a cover pro- 
vided with steel screws to keep in contact 
the films, the reinforcing screens and the 
intermediate divisions. The chassis should 
be double lined with lead, light proof and 
provided with a narrow rectangular pro- 
jection for holding it in the tomographic 
carriage (Fig. 4 and 5). These dimensions 
vary, the preferable being 25 by 25 cm. for 
films measuring 18 by 24 cm. Figure 6 illus- 
trates a model of the metallic chassis which 
may measure 18 by 24 cm. or 24 by 30 cm., 
rendering very easy the placing of the 
films, screens and the separating card- 
boards. 


OPERATION 


The chassis or film holder is loaded and 
placed in the chassis carriage of the tomo- 


| 
| 
| 
|| H || IN 
| 
| 
| | 
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Fic. 3. Simultaneous tomograms of the ladder. 


graph in such a way that the film lying 
nearest the patient is in the usual place, 
corresponding with the axis of rotation of 
the apparatus. Then the axis of the tomo- 
graph is arranged for a determined plane 
previously selected, and this corresponds | 
to the first section; as, for example, 10 | 
cm. The tomogram is made and simulta- | 
neously there are produced the different | 
depth sections—1o, 9, 8, 7,6cm. | 


Fic. 5. The pile of films, reinforcing screens and inter- 
Fic. 4. Special film-holder cassette for mediary divisions of balsa wood which are placed 
superimposed films. in the special cassette illustrated in Figure 4. 


=] 
Ya 


NEW PROBLEMS 


The superimposition of the films gives 
rise to new unexpected problems: the pro- 
gressive absorption of the rays by the 
screens and intermediate divisions results 
in overexposure of the first films and under- 
exposure of the last ones. The secondary 
radiation produced in the mass of the di- 
visions may also considerably diminish 
the fine detail in the film. According to my 
own experience, still somewhat limited, the 
proper choice of screens and intermediate 


Fic. 6. Metallic cassette holder with 
two rectangular projections. 


divisions makes possible good simultaneous 
tomograms. 

Screens. The utilization of front screens, 
which are thinner than the back screens, is 
necessary. One may make four or five 
sections with one front screen per film. 
During the development, the films are 
easily equalized and given the same tone 
values. With two front screens per film the 
grain is finer and the tone becomes more 
vigorous, but one does not need to exceed 


b 
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three sections. | have used Patterson 
screens. Without doubt, the use of extra 
fast screens or screens of progressive inten- 
sity, permits one to make numerous sec- 
tions. 

Intermediate Divisions. In the beginning 
I utilized very opaque and heterogeneous 
cardboard. Blotting paper, soft and of good 
quality (0.06 cm. in thickness) seems homo- 
geneous but not sufficiently light. Just now 
I am employing balsa wood such as is used 
in the making of airplane models, which is 
very light and sufficiently homogeneous 
(relative density of 0.11). Between the 
film and the balsa wood divisions it is 
necessary to interpose two sheets of blot- 
ting paper to avoid the formation of very 
fine roentgen rays (tomography of wood). 
I hope still to find some sheets of plastic 
material of the order of bakelite which 
permits construction of ideal divisions, 
light resistant and homogeneous.* 


OBLIQUE SECTIONS 


One may modify the depth of the sec- 
tions and preserve the same axis of mechan- 
ical rotation of the apparatus. For this 
purpose it is sufficient to place the film or 
films in an oblique position in order to 
obtain oblique sections. It will be possible, 
based on this same theory, to obtain 
curved sections of concave or convex type. 
In practice, it is sufficient to tilt the chassis 
obliquely to obtain oblique sections. 


PRACTICAL RESULTS 


Various preliminary apparatuses are in 
use (Fig. 7, 8 and 9). They resemble presses 
for making photographic copes, 6 cm. in 
depth. Four intermediate divisions pro- 
vided with two double sheets of blotting 
paper measuring 0.5, 1.0, 1.5 and 2.0 cm. 
are necessary. The majority of tomograms 
have been made with one front screen per 


* We have recently constructed the intermediary divisions out 
of very thin cellophane (0.15 cm.) fixed to the two sides of the 
wooden squares (Fig. 8). This substance is hygroscopic and should 
be kept away from dry heat. 
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Fic. 7. Photograph of the experimental apparatus. 
One sees the cassette holder, the primitive divi- 
sions of cardboard, now replaced with balsa wood, 
and the cover for preventing the entry of light. 


Fic. 8. Showing the intermediary divisions 
of cellophane for simultaneous tomography. 


Fic. 9. Photograph of apparatus attached to 
the tomographic film cassette carriage. 
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film (four to five sections). We are just now 
studying the employment of two front 
screens per film (three sections). The tech- 
nical principles are as follows: 100 ma., two 
seconds’ exposure, Lysholm antidiffusion 
grid, one or two front screens per film, 
kilovoltage necessary to normally expose 
the last film in the series (the others are 
taken out of the developer when they have 
reached the proper point of development). 
With the rotating anode tube one may uti- 
lize 150 to 200 ma. and one exposure of 
one or two seconds. The practical results 
are good. The advantage, due to the rapid- 
ity and the ease, seems to assure to the 
method of simultaneous tomography the 
interest of modern roentgenology (Fig. 10 
and IT). 


I wish to thank my assistant, Walter Ratto of the 
Policlinica Geral do Rio de Janeiro, for his collabora 
tion in the course of this work. 


CONCLUSIONS 


The present study explains the theory 
and technique of simultaneous tomography. 
The method consists of a film cassette 
holder in which the films are superimposed, 
separated by intermediate divisions in a 
way to obtain simultaneously several body 
sections at different depths, during one 
single movement of the tube and film. The 
principal purpose is to render the tomo- 
gram more rapid, precise and economical. 
The author describes a geometrical theory, 
the apparatus, and presents a number of 
simultaneous tomograms. The technical 
factors are as follows: 100 ma., two seconds’ 
exposure, Lysholm grid, one or two front 
screens per film (three or four sections), 
intermediate divisions for separating the 
films and made out of balsa wood, such as 
used in model airplane building, kilovoltage 
necessary to normally expose the last film 
in the series (those which remain are left 
in the developer as long as is necessary to 
complete the development). 
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Fic. 10. Simultaneous tomograms with one front screen per film and balsa wood separations 
of 1.5 cm. The sections are posterior at 7.0, 8.5, 10.0 and 11.5 cm. 


Fic. 11. Simultaneous tomograms with 
two front screens per film. Posterior 
sections at 7.0, 8.5, and 10.0 cm. 
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TRIBUTE TO DR. WILLIAM D. COOLIDGE* 


By ARTHUR C. CHRISTIE, M.D. 


WASHINGTON, D.C. 


HAVE the honor and the great personal 

privilege to represent the medical pro- 
fession, and especially medical radiology, 
on this occasion. 

It is recognized by everyone acquainted 
with the work of Dr. Coolidge that his in- 
ventions and discoveries have contributed 
immeasurably to the progress of medicine. 
Who can estimate the effects upon human 
welfare and medical progress of one of his 
earliest achievements of forty years ago, 
when in his youth he devised a method to 
render tungsten ductile and thus made pos- 
sible the modern incandescent lamp? 

The medals and honors bestowed upon 
Dr. Coolidge by universities, physical in- 
stitutes and scientific societies throughout 
the world have recognized repeatedly, not 
only his basic scientific discoveries and in- 
ventions, but also his contributions to the 
science and art of medicine. He holds hon- 
orary membership in all of the national 
radiological societies of this country and in 
those of many foreign nations. An outstand- 
ing and fitting recognition of his achieve- 
ments in the field of medical science was 
the bestowal of the honorary degree of 
M.D. by the University of Zurich in the 
year 1937. 

These honors bestowed by medical or- 
ganizations and institutions were in recog- 
nition not only of the benefits which had 
accrued indirectly to medicine through the 
work of Dr. Coolidge, but particularly be- 
cause of his outstanding inventions in the 
practical application of the roentgen ray in 
medicine. A natural development of his 
work with tungsten was the production of 
the tungsten target for roentgen tubes, to- 
gether with a method of sealing the target 
into the copper base. The replacement of 
the platinum target, in use up to that time, 
by the tungsten target with its much 
higher fusing point, furnished a more dur- 


able and dependable roentgen tube for use 
with the powerful generating apparatus 
which became available in 1908 when 
Clyde Snook devised the high tension trans- 
former apparatus with mechanical rectifi- 
cation. The tungsten target tube bridged 
over the time between 1908 and Ig913, in 
which year came the revolutionary an- 
nouncement of the Coolidge roentgen-ray 
tube. There is no exaggeration in designat- 
ing this achievement as “revolutionary.” 
It was only a few years until the new hot 
cathode tube with its pure electron dis- 
charge had completely displaced the old 
tube” which had been the sole source 
of roentgen rays up to that time. The 
radiologist now had in his hands an instru- 
ment of precision which he could control 
and upon which he could depend for both 
roentgen diagnosis and therapy. 

This epoch-making discovery was by no 
means the end of the contributions of Dr. 
Coolidge to medical roentgenology. Let me 
relate a personal experience as an introduc- 
tion to a brief account of one of his impor- 
tant subsequent achievements. In April of 
1917 the United States entered the First 
World War. Shortly after our entry into the 
war, I was named Head of the Radiological 
Division in the Office of the Surgeon Gen- 
eral of the Army. Early in May I made a 
hurried visit to my home in Pennsylvania 
and while there rode with my father, a 
country doctor, to see a patient on a dis- 
tant farm. I was greatly interested to find 
the farmer using a small Delco engine to 
furnish light for his house and barn and 
power for several machines, including a 
milk separator, a churn and a circular saw. 
It occurred to me that such an engine, 
which could be carried readily by two men, 
would be ideal so far as size was concerned 
for a portable roentgen apparatus. When I 
returned to Washington a day or two later 


* An address delivered at the dedication of the William D. Coolidge Laboratory, General Electric X-Ray Corporation, 


Milwaukee, Wisconsin, September 13, 1948. 
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I called Dr. Coolidge on the telephone at 
Schenectady and asked him if he thought 
it was possible to utilize the Delco engine 
for such a purpose. He said he didn’t know 
but would investigate the matter and let 
me know about it. Within a few days he 
wrote to tell me that although the Delco 
engine was built to deliver a direct current 
of low voltage it could be modified by a 
simple device, a slip-ring on the commuta- 
tor, to supply an alternating current at 
100 to 118 volts, quite suitable for produc- 
tion of roentgen rays. Dr. Coolidge was im- 
mediately requested to proceed with the 
development of a portable roentgen ap- 
paratus for Army use. Within only a few 
months he had accomplished all of the work 
necessary to begin production of the com- 
plete apparatus. By the fall of 1918 when 
our Army began active operations in France 
fifty of these portable outfits had been 
shipped to that country. The magnitude 
of this accomplishment can be appreciated 
only if it is recalled that no similar portable 
roentgen apparatus had ever before been 
devised. The Delco engine was already in 
commercial production and was available 
after only minor changes, but it was neces- 
sary to design a suitable transformer and, 
most important of all, to devise some 
method of rectification of the current. To 
accomplish this without resorting to the 
cumbersome device of mechanical rectifica- 
tion Dr. Coolidge invented a completely 
new roentgen tube, the radiator, or self- 
rectifying type of tube. This portable 
roentgen-ray unit of the First World War 
was characterized by simplicity, durability, 
and complete adaptation to the purposes 
for which it was designed. It constituted a 
pattern which should be closely followed in 
portable apparatus for military use. 

It would require more time than is at 
my disposal today to name, much less to 
describe, the inventions and discoveries of 
Dr. Coolidge. Many of us here are inti- 
mately acquainted with some of them 
through the practical daily use of apparatus 
of which they are essential parts. All of us 
know something of his work outside the 
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medical field; for example, his practical in- 
ventions for submarine detection during 
the First World War, and his service on the 
Committee of the National Academy of 
Sciences for the study of atomic fission 
during the Second World War. Even if | 
could name all of his inventions, some of 
which are recorded in the eighty-three 
patents issued to him from time to time, 
they would be no true measure of his 
greatness. Many of the qualities of a great 
man are quite intangible and many of the 
practical contributions of Dr. Coolidge are 
so far reaching that their value cannot be 
estimated, especially by his contemporar- 
ies. We do not presume today to evaluate 
him or his work; we come only to offer a - 
tribute to one who has endeared himself 
to many of us through years of association, 
by his kindness and modesty and unpreten- 
tious acceptance of honors far beyond what 
most men can achieve. We and posterity 
are indebted to him, as we are to all who 
have contributed to human progress. As a 
scientist he has laid bare new truths, 
which, before he discovered them, were 
unknown to men. He is like that searcher 
for truth in the old Egyptian story told in 
Milton’s Areopagitica. Typhon and his fel- 
low conspirators had killed the virgin 
Truth and hewed her lovely body into a 
thousand pieces and scattered them to the 
four winds. “‘Ever since then,” says Milton, 
“the friends of truth, wherever they durst 
appear, imitating the search of Isis for his 
daughter Osiris, have gone about gathering 
up the fragments wherever they could find 
them. They have not yet found them all.” 
We pay our tribute to our honored friend 
today as a successful searcher for the truth. 
Beyond that, we honor him as a humani- 
tarian—one whose life and work have 
added to the sum total of human welfare 
and happiness. 

There is something eternal in the achiev- 
ments of such men as William David Coo- 
lidge. It is no far poetic flight to picture 
him, along with all the other great produc- 
tive minds of the race, as the Spirit in 
Goethe’s Faust who said 
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“At the roaring loom of time, 
I stand and weave for God 
The garment thou seest Him by.” 


Dr. Coolidge, it gives us a happy satis- 
faction to pay our tribute to you personally 
while you are here in full health and vigor 
to receive it. I speak especially for radiolo- 
gists by whom you are universally held in 
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the highest honor and esteem. May I ex- 
press to you our sincere wish that the work 
of your hands may continue to prosper, 
that the faith and courage which have al- 
ways characterized you may never falter, 
and that the great Spirit of Truth whom 
you have always served may ever have 
you in His keeping. 


| 
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LATE SEQUELAE FOLLOWING INTERNAL 
ISOTOPE IRRADIATION 


URING the last few years large 
amounts of radioactive isotopes have 
become available for medical purposes. 


The inevitable consequence of this was 
that many investigations have been under- 
taken to determine the diagnostic and ther- 
apeutic applicability, especially of those 
elements which are commonly concerned 
with the body metabolism. In the course 
of such investigations the question arose 
as to whether or not the internal irradiation 
with isotopes might not exert an unforeseen 
harmful effect on the system, apart from 
the anticipated useful action. Attention 
was therefore paid to the undesirable im- 
mediate reactions and the late sequelae, 
occurring many years after the irradiation. 

The immediate reactions were, as a rule, 
recognized with ease and through a suit- 
able adjustment of the dose they were 
quite frequently eliminated. The late 
sequelae, however, were found to result 
from a combination of several factors. In 
view of the varying physical properties of 
the different isotopes and because of the 
multiplicity of the chemical processes in- 
volved during their passage through the 
body fluids, it often became extremely dif- 
ficult, if not impossible, to properly evalu- 
ate these factors. 

Considerable aid has been more recently 
derived from a comparison with the late 
effects produced by the rather unfortunate 
but valuable incidents of internal irradia- 
tion with radium. The best known of these 
incidents was the case of the radium dial 
painters described by Martland.' It was the 

1 Martland, H. S. The occurrence of malignancy in radioactive 
persons; general review of data gathered in study of radium dial 
painters, with special reference to occurrence of osteogenic sar 


coma and interrelationship of certain blood diseases. 4m. 


Cancer, 1931, 75, 2435-2516. 


habit of the girls employed in this work to 
point the small brushes by placing them 
between their lips. Thus minute amounts 
of radium, mesothorium and radiothorium, 
which constituted the ingredients of the 
luminous paint, were continuously depos- 
ited in the mouth and ingested. From 1917 
to 1924 about 800 girls were engaged in a 
factory in New Jersey, doing the painting. 
Of these, 18 had died up to May, 1931, the 
time of Martland’s publication, from the 
late effects of the radioactive substances 
and another 30 were known to have active 
symptoms of the disease. However, the in- 
cidence of death must have been consider- 
ably higher since the radium dial painting 
was stopped in 1926 and many of the girls 
scattered to various parts of the country. 

It was the opinion of Martland that most 
of the paint swallowed passed rapidly 
through the gastrointestinal tract and was 
eliminated. However, a very small fraction 
was continually absorbed and stored, in the 
form of an insoluble sulfate, in the bones. 
Considering that mesothorium, which was 
responsible for 70 per cent of the radioac- 
tivity, has a half-life of 6.7 years and ra- 
dium of 1,590 years, such deposition was 
permanent and the injurious effect of the 
radioactivity continued during the remain- 
der of the abbreviated life of the affected 
person. This fact had previously been con- 
firmed by St. George, Gettler and Muller’ 
who after examining the body of a dial 
painter, exhumed five years after death for 
litigation purposes, found radioactivity 
distributed throughout the entire skeleton. 

According to Martland, the amount of 


2 St. George, A. V., Gettler, A. O., and Muller, R. H. Radio- 
active substances in body five years after death. Arch. Path., 


1929, 7) 397-4935. 
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the radioactive substances in the persons 
who died ranged from 10 to 180 micro- 
grams, estimated as radium element. In 
the patients who were still alive it varied 
from 2 to 20 micrograms. It was surmised 
that the chief damage resulted from the 
internal bombardment by the alpha par- 
ticles which constituted 92 per cent of the 
radiation, the remaining 8 per cent being 
beta and gamma rays. 

The continuous disruptive action of the 
internal irradiation manifested itself on the 
bone marrow and on the bone structure 
proper. The former led to the known dys- 
crasias of the hemopoietic system, culminat- 
ing in aplastic anemia. The latter resulted 
in radiation osteitis with recurrent frac- 
tures, progressive deformities and, toward 
the terminal stage, the not infrequent oc- 
currence of sarcomatous neoplasia. Of the 
18 persons who died, 5 had severe anemia, 
8 had necrosis of the jaw, usually associated 
with anemia, and 5 had bone sarcomas, 3 
occurring in single bones and 2 in multiple 
bones. It may be added that in the majority 
of the cases death occurred four to six 
years after the girls had left their employ- 
ment as dial painters. 

There are other incidents published 
the literature pointing to the late injurious 
effects of internal irradiation with radium 
or other naturally radioactive substances. 


Martland* gives a comprehensive report of 


these incidents. He also describes the 
dreadful end of Dr. S. A. von Sochocky 
who, after prolonged exposure to radioac- 
tive substances in his laboratory, died with 
diffuse hemorrhages and _ bronchopneu- 


monia. Gettler and Norris‘ report a fatal. 
case of radium poisoning as a result of 


drinking radium water (radiothor) for five 
years. Ngrgaard® presents a case in which 
radiation osteitis developed in two joints 
following intra-articular injection of radi- 


3 Martland, H. S. Occupational poisoning in manufacture of 


luminous watch dials. 7.4.M.4., 1929, 92, 466-473; 552-559. 

4 Gettler, A. O., and Norris, C. Poisoning from drinking radium 
water. 7.4.M.A., 1933, 400-402. 

’ Ngrgaard, F. The development of fibrosarcoma as a result of 
intra-articular injection of radium chloride for therapeutic pur- 
poses; new form of radium poisoning in human beings. 4m. 7. 
Cancer, 1939; 37> 329-342- 
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um chloride for treatment of arthritis, fol- 
lowed eight years later by bone sarcoma. 
Since the amount of radium chloride in- 
jected at the site of the sarcoma was only 
10 micrograms, N¢grgaard drew the con- 
clusion that “the administration, whether 
oral or parenteral, of even minimal quanti- 
ties of radioactive substances (radium) 
ought—practically speaking—never to take 
place either for therapeutic or diagnostic 
purposes.”’ Also of considerable interest is 
the patient of Stevens® who received ra- 
dium chloride intravenously for the treat- 
ment of Hodgkin’s disease. From January, 
1925, to November, 1930, a total dose of 
440 micrograms was given, injected in 
amounts of 20 to $0 micrograms. While 
there was excellent response of the Hodg- 
kin’s disease, beginning with 1936 the pa- 
tient developed gradual radiation osteitis of 
the dorsal spine and mandible. The patient 
was treated with the Aub calcium-free 
diet, following which there was marked 
improvement in the osteitis. An analysis 
of the breath samples made by Dr. Robley 
D. Evans in November, 1940, showed that 
ten years later 11.4 micrograms of radium, 
or 2.5 per cent of the total injected, was 
in the patient’s system. This amount is 
regarded as more than a fatal dose. 

It follows from all these observations 
that even minimal amounts of the radioac- 
tive material, when acting continuously 
over a long period of time, may lead to a 
serious irreversible damage. A_ gradual 
atrophy of the affected system develops 
with exhaustion of the vital reserves lead- 
ing to complete loss of the respective func- 
tion. Toward the end, malignant neoplasia 
may occur. In the case of radium, because 
of its affinity for the osseous structures, the 
most important late sequelae are always 
found in the hemopoietic system and the 
skeleton. 

With internal irradiation using the vari- 
ous radioactive isotopes, the situation is 
much more complicated. Lisco’ states that 

6 Stevens, R. H. Radium poisoning. Radiology, 1942, 39, 39-4 
7 Lisco, Hermann. Dosage levels in administration of isotopes 


to animals and man. Supp. to U. S. Nav. Med. Bull., March- 


April, 1948, 161-163. 


the injurious effects of radioactive isotopes 
are functions of the following factors: (a) 
the half-life of the isotope; (b) the type and 
energy of radiation or radiations emitted 
by the isotope; (c) the distribution of the 
isotope within the body, and (d) the turn- 
over, excretion rates and eventual retention 
in the body. Since these factors vary from 
isotope to isotope, different manifestations 
of the damage may be expected, especially 
as far as the late sequelae are concerned. 

It is too soon to try to give a comprehen- 
sive review of these late changes. The more 
recent literature, however, attests to the 
fact that they are being observed with in- 
creasing frequency. 

Of fundamental importance in this re- 
spect is the work of Hamilton’ which has to 
do with the medical protection program of 
the Plutonium Project. This investigator 
studied the metabolism in animals of the 
fission products (strontium, barium, iodine, 
cesium, yttrium, lanthanium, cerium, co- 
lumbium, ruthenium, tellurium, thorium, 
etc.) and of the actinide elements (extend- 
ing from actinium to curium). The surpris- 
ing thing was that following parenteral 
administration most of the fission products 
and all of the actinide elements accumu- 
lated in the bone and were eliminated from 
this structure very slowly. Only a few of 
the investigated fission products showed 
avidity for other organs. Thus iodine ac- 
cumulated and was retained by the thyroid 
gland. Tellurium showed some accumula- 
tion in the kidneys and blood, with a 
rather rapid rate of excretion. Cesium was 
distributed quite uniformly throughout all 
of the tissues, the greatest accumulation 
occurring in the muscle. Lanthaniun, ceri- 
um, element 61, and of the actinide group, 
americium and curium exhibited initially 
a high degree of deposition in the liver but 
they were excreted quite rapidly. 

According to Hamilton,’ the marked pre- 
dilection of many of the fission products 
and the actinide elements for prompt dep- 
osition and prolonged retention in the 


8 Hamilton, J. G. The metabolism of the fission products and 


the heaviest elements. Radiology, 1947, 49, 325-342. 
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skeleton is noteworthy. The situation 1s 
very similar to that observed in the radium 
dial painters. The majority of the fission 
products have a much shorter half-life than 
that of radium and they emit beta particles 
instead of alpha particles, but even so they 
constitute a lesser hazard only quantita- 
tively and not qualitatively. In most ele- 
ments of the actinide series the hazard is 
the same as in radium since they have both 
long half-lives and emit alpha particles. 
Evidently many of these radioactive sub- 
stances are unsuitable for internal applica- 
tion in the human, either for diagnostic or 
therapeutic purposes. 

The most commonly used medical iso- 
topes at the present are the iodine (I! or 
phosphorus (P*), iron (Fe or Fe®*®), 
sodium (Na) and, more recently, the car- 
bon (C™). Numerous excellent investiga- 
tions have been carried out on practically 
all phases of the clinical usefulness of these 
elements. Some of the long-range observa- 
tions suggest that late sequelae cannot be 
avoided even under the most skillful ap- 
plication. Thus Hertz and Roberts® in a 
series of 29 cases of hyperthyroidism 
treated with radioactive iodine noted a 
cure in 20 cases, and a failure in 4 cases. In 
the remaining 5 cases subtotal thyroidec- 
tomy was performed later, but myxedema 
developed in every instance. Chapman and 
Evans” treated another series of 22 cases of 
hyperthyroidism with radioactive iodine 
(without subsequent operation) and they 
obtained myxedema in 4 cases from a dose 
of 1 millicurie per estimated gram of thy- 
roid tissue. The depression of the bone mar- 
row, with severe leukopenia, thrombocy- 
topenia and anemia following internal ir- 
radiation with radiophosphorus, especially 
in the leukemias, has been observed by a 
number of investigators. Graff, Scott and 
Lawrence" called attention to the fact that 


® Hertz, S., and Roberts, A. Radioactive io 


line in the study of 
thyroid physiology. vii 


lioactive iodine therapy in 


r 81-86, 


[he use of ra 
hyperthyroidism. 7.4.M.4., 1946, 7 
10 Chapman, E. M., and Evans, R. D. The treatment of hyper- 
thyroidism with radioactive iodine. 7.4.M./., 
ll Graff, W. S., Scott, K. G., and Lawrence, 
effects of radiophosphorus on normal and 


1946, 86-91. 
J. H. Histologic 
ymphomatous mice. 
Am. J. RoentGcenot. & Rap. THERAPY, 1946, 55, 44 ce 
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when treating the leukemias or other 
lymphomatous conditions with radiophos- 
phorus the stage is eventually reached 
when both pathologic and normal cell ele- 
ments are being equally destroyed. On the 
other hand, Platt" reported histopathologic 
changes of the reproductive organs of 
patients treated with only o.1 to 2.5 milli- 
curies of radiophosphorus two or three 
times a week, suggesting sterility. For this 
reason Howarth strongly recommends 
that radioactive phosphorus should not be 
used during the reproductive period of life 
or in patients who have an expectation of 
life of five years or more. The internal ad- 
ministration of radioactive iron may pro- 
duce a destructive action on the cell ele- 
ments of the blood which is similar to that 
observed with radioactive phosphorus. The 
“spray” effect of the radioactive sodium 
which through an. equal distribution in 
extracellular and intracellular fluids main- 
tains an almost uniform radiation level in 
the blood stream was discussed by Evans 
and Quimby." 

A good example of unpredictable late 
radiation hazard is the case of radioactive 
carbon (C™). According to Lisco’ this ele- 
ment will probably be used more than any 
other in future tracer studies. It has all 
the qualities of an apparently innocuous 
isotope: although its half-life is about 5,000 
years, it is a rather weak beta emitter and, 
following intraperitoneal injection into an 
animal as carbonate, approximately 95 to 
98 per cent is excreted as CO, within less 
than two hours. Yet investigations by 
Bloom, Curtis and McLean™ show that 


some of the C when administered as bicar-_ 


12 


Platt, W. R. Effect of radioactive phosphorus (P**) on nor- 
mal tissues; A histologic study of the changes induced in the 
organs of patients with malignant lymphomas. Arch. Path., 1947, 
435 1-14. 

8 Howarth, Frank. Isotopes and radiation hazards. Lancet, 
July 10, 1948, 2, 51-53. 

4 Fvans, T. C., and Quimby, E. H. Studies on the effects of 
radioactive sodium and of roentgen rays on normal and leukemic 
mice. Am. J. Roentcenor. & Rap. THerapy, 1946, 55, 55-66. 

6 Bloom, W., Curtis, H. J., and Mclean, F. C. Deposition of 
Cin bone. Science, 1947, /05, 45. 
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bonate is accumulated and retained in the 
bone in a manner identical to that observed 
in the radium dial painters. 

The occurrence of malignant neoplasia as 
a sequela of internal irradiation with radio- 
active isotopes is more frequent than one 
would expect from experience with other 
types of radiations. The important differ- 
ence is that the neoplasia does not always 
result directly from the atrophic condition 
induced by radiation as was noted in the 
radium workers. Lisco, Finkel and Brues" 
studied the production of bone tumors in 
mice, rats and rabbits by the internal ad- 
ministration of radiostrontium, yttrium 
and cerium which are pure beta emitters 
and of the plutonium which is an alpha 
emitter of about 25,000 years’ half-life. 
Bone tumors were seen frequently after a 
minimal latent period of about 200 days. 
Moreover, when plutonium and yttrium 
were injected subcutaneously or intramus- 
cularly fibrosarcoma developed at the site 
of the injection in a high percentage of the 
animals. Some of the rats were fed yttrium 
which is known to remain longest in the 
colon and they developed carcinoma of the 
colon as early as 135 days after feeding. 

Obviously, much further study is neces- 
sary before all the damaging potentialities 
of the radioactive isotopes are fully eluci- 
dated. In the meantime, some of the haz- 
ards may be obviated by following the 
recommendations of Howarth," who states 
that no isotope technique should be used 
when ordinary procedures would suffice 
and that no isotope work should be carried 
out in the clinical laboratory of a hospital 
unless special precautions are taken to pre- 
vent contamination with radioactive ma- 
terials and unless the advice of an expert 
medical research staff can be secured. 
T. Leucutia, M.D. 
Harper Hospital 
Detroit 1, Mich. 


16 Lisco, Hermann, Finkel, Mariam P., and Brues, A. M. 
Carcinogenic properties of radioactive fission products and of 
plutonium. Radiology, 1947, 49, 361-362. 
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LEOPOLD FREUND 
1868-1943 


ORD has only recently been received 

of the death of Dr. Leopold Freund on 
January 7, 1943. Refugees from the Nazi 
persecution, he and Mrs. Freund fled from 
Vienna to Brussels. The Germans captured 
Brussels and Dr. Freund died after untold 
suffering. Mrs. Freund, the former Stefanie 


Abeles, to whom he was married August 25, 
1905, survived, and is still living, at 105 
Avenue Bel-Air, Uccle-Bruxelles, Belgium.* 

Dr. Freund was born on April 5, 1868, in 


* For this information and the loan of his portrait the Jour- 
NAL is indebted to Dr. S. J. Silbermann of Hartford, Connecti- 
cut. 
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Miskowitz, Bohemia. He received the doc- 
torate in medicine from the University of 
Vienna in 1895, and was on various services 
of the Allgemeines Krankhaus and the 
Poliklinik. He became a Privatdozent in 
1904 and in 1914 was appointed Professor 
Extraordinary. Freund’s work with the 
therapeutic use of the roentgen ray dates 
from 1896. A four year old child had the 
whole back covered by a hairy nevus. In 
Freund’s first communication (Wiener klin- 
ische Wochenschrift, 1897, 70, 73) he men- 
tioned Marcuse’s observation that the rays 
would produce epilation. In **The Science of 
Radiology,” edited by Dr. Otto Glasser, 
Dr. U. V. Portmann states that “The idea 
came to him of applying this epilating ef- 
fect in treatment and his was the first logi- 
cal reasoning based upon known properties 
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of the rays for therapeutic application, al- 
though others had preceded him by hap- 
hazard empirical trials’—one of which is 
mentioned in the discussion in the 1897 
journal cited. Freund thus deserves credit 
for being the first to use roentgen radiation 
therapeutically. 

In 1899 Freund published “Die Réntgen- 
strahlen und ihre Anwendung in der Medi- 
cin”’; in 1903 appeared his “Grundriss der 
gesamten Radiotherapie ftir praktische 
Aertzte,” of which an American edition was 
published the following year. He observed 
the cumulative effect of radiation and de- 
vised a scale of measurement of skin reac- 
tion. In all, Freund published some three 
hundred and twelve articles during his life, 
and his work is widely known. 

Ramsay M.D. 


| 

| | 

| 

| 


60, No. § 


Editorials 6 


co 


NELIUS JULIAN NESSA 
1880-1948 


R. NELIUS JULIAN NESSA, of 


Sioux Falls, South Dakota, died in 
Rochester, Minnesota, of acute leukemia 
July 2, 1948, aged sixty-seven. Dr. Nessa 
was born in Preble, Minnesota, on Novem- 
ber 3, 1880, and received his medical de- 
gree from the University of Minnesota Col- 


lege of Medicine and Surgery, Minneapolis, 
in 1905. He practiced for four years in 
Brewster, Minnesota, after which he went 
to South Dakota. He was one of the 
founders of the Sioux Falls Clinic in 
1919. In addition, he was senior radiologist 
to the McKennan and Sioux Valley Hos- 
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pitals and was a member of all state and lo- 
cal medical associations. He was a special- 
ist certified by the American Board of Ra- 
diology. He was a member of the House of 
Delegates of the American Medical Asso- 
ciation from 1943 to 1945; president of the 
South Dakota Medical Association in 1943; 
a fellow of the American College of Radiol- 
ogy; member and since 1920 councilor of 
the Radiological Society of North America; 
member of the American Roentgen Ray 
Society since 1921; member of the Minne- 
sota Radiological Society. Dr. Nessa served 
as first lieutenant in the Medical Corps dur- 
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ing World War I and he was a member of 
the Selective Service Board during World 
War II. 

Dr. Nessa was married on June 21, 1914, 
to Florence O. Bankson, who survives him. 
He leaves in addition a daughter Virginia, 
and two sons, Neal and Donald. 

Dr. Nessa was one of the pioneer radiolo- 
gists in the Middle West and was the first 
radiologist in South Dakota. He was instru- 
mental to a large degree in bringing the 
benefits of this specialty of medicine to this 
area and in consequence his career was one 
of extraordinary value. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


UniTepD STATES OF AMERICA 


AMERICAN RoentceEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

AMERICAN RapiumM Society 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Atlantic City, 1949. 

RaDIOLocIcaL Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Hotels Fairmont and 
Mark Hopkins. San Francisco, Calif., Dec. s—10, 1948. 

AmerICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: 1949, to be announced. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. C. S. Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 

ARKANSAS RADIOLOGICAL SociETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Brookiyn RoentcGEN Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to April. 

‘BurraLo Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Centra New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Onto RApDIOLoGIcaAL Society 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Cuicaco RoenTGEN Society 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

Cincinnati Society 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SociETY 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 p.m.on fourth Mon- 
day of each month from October to April. 

Rapio.ocicat Society 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Connecticut VALLEY Rapro.ocic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


a a. Conn. Meets second Friday of October and 
April. 
Da.ias-Fort Worth Roentcen Stupy 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Detroit RoenTGEN Ray AnD Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
FLor1DA RaDIOLoGIcAL Society 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
Georaia Rapio.ocicaL Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Houston X-ray CLus 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month, 
Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
RADIOLOGICAL Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Il]. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 
Kansas RapDIo.ocica Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 
KENTUCKY RADIOLOGICAL SocIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone Istanp Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. mean 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. : 
Louis1ana RaDIOoLocica Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
RADIOLOGICAL SociETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 
MIcHIGAN AssOcIATION OF ROENTGENOLOGISTS 
Secretary, Dr. R. D: McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 
Mi_wauKkee Roentcen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 
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Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 


Minnesota Society 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
ao State Medical Association the other in 
e fall. 


NesraskA Rapio.ocica Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 


New Encianp Roentcen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 


New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 


New York RoentceEN Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 


Nortu Carouina RapIo.ocica Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 


Nortu Dakota Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 


NortHern CatirorniA Rapio.ocicat 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 


Onto Strate Society 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 


Oxtanoma State Society 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 


Orecon Society 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
8:00 p.M., Library of University of Oregon Medical 
School. 


Orveans Parisw Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric NorTHwest RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 


Paciric Roentcen Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 


PENNSYLVANIA RADIOLOGICAL Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 


PHILADELPHIA RoENTGEN Ray Society 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 


PirrspurGH ROENTGEN SOCIETY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 


Queens Roentcen Ray Society ; 
Secretary, Dr. J. E. Goldstein, 88-29 163rd St., Jamaica 
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3, N. Y. Meets fourth Monday of each month except 
during the summer. 


Rapro.ocicat Section, BALtimore Mepicat Society 
Secretary, Dr. Harry A, Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

Section, Connecticut Mepicat Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11. Meets bimonthly 
second Thursday, at place selected by Secretary. 


Section, District or CotumBiA MEDICAL 
Society 
Secretary, Dr. A. A. J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 p.m. 


Section, SourHERN AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


Rapro.ocica Society or New JERSEY 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 


Rocuester Roentcen Ray Society, Rocuesrer, N. Y. 

Secretary, Dr. Murray P. George, Strong Memorial Hos- 

ital. Meets monthly on third Monday from October to 
ay, inclusive, 8 p.m. at Strong Memorial Hospital. 


Rocky Mountain Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 


St. Louis Society or RaDIoLocists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 


San Disco RoentGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


Section on Rapro.ocy, CatirorniA MEDICAL AssociATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section on Raprotoey, Strate Mepicat Society 
Secretary, Dr. Harold L. Shinali, St. Joseph’s Hospital, 
Bloomington, Ill. 


SHREVEPORT CLuB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


Soutu Carona X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SociETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 


Texas Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 


University oF DEPARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 


University or Wisconsin RapioLocicat ConFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 


—— 
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Uran State RADIOLocicaL Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VirGINIA Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 

X-Ray Stupy or San FRAncisco 
Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M.. 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 

CuBA 
SocieDAD Dr Rapio.ocfa y FisioTERAPIA DE CuBA 


President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SociEDAD Mexicana DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


BritisH EMPIRE 


British INstituTE OF RADIOLOGY INCORPORATED WITH 
THE ROENTGEN SOCIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 

Facu.ty OF RaDIOLoGIsTs 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 

SecTION OF RADIOLOGY OF THE Roya. Society or MepI- 
cinE (ConrineD To Mepicat MemBers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 


Section oF RapioLocy, Canap1An MepIcat AssociATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
Rapro.ocie MEpIcALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND New ZEALAND ASSOCIATION OF RapI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


SoutH AMERICA 
SociEDAD ARGENTINA DE RADIOLOGIA 


Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 
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SocieDADE BrasILeirA De RaproLocia Mep1ca 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
a ea Brazil. Meets monthly, except during January, 

ebruary and March, 

SoclEDADE BrRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SociEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A Carrién,” Villalta, 218, Lima. 


SocieDAD pDE RapioLocica, CANCEROLOGIA Fisica 
Mepica pet Urucuay 
Secretary, Dr. Arias Bellini. 


ConTINENTAL Europe 


Société pe Rapio.ocie 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

CESKOSLOVENSKA SPOLECNOST PRO RONTGENOLOGII A 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Society or RaDIOLoGy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Gpansk Section, Po.isu Society or RADIoLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk, 


Warsaw Section, Society or RapDIoLocy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SocieTATEA RoMANA DE RapIoLocie st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Mir&cine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Aut-Russian Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Seeretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S, T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDAD EspANnoLa De RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid, 


ScHWEIZERISCHE ROnTGEN-GESELLSCHAFT (SocIETE 
Suisse DE RADIOLoGie) 
President, Dr. H. E. Walther, Gloriastr. 14, Zirich, 
Switzerland. 

Socreta ITALIANA DI RapioLocia MeEpIcA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 
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DEDICATION OF THE WILLIAM D. 
COOLIDGE LABORATORY 


Dedication ceremonies for the William D. 
Coolidge Laboratory of the General Elec- 
tric X-Ray Corporation were held in Mil- 
waukee at the laboratory on September 13, 
1948. Dr. Coolidge, world famous scientist 
and x-ray pioneer, retired in 1945 as vice 
president and director of the Research 
Laboratory of the General Electric Com- 
pany but he has remained with the com- 
pany as x-ray consultant and director 
emeritus of the Research Laboratory at 
Schenectady. 

Included among the more than 1,500 per- 
sons who witnessed the dedication of the x- 
ray development laboratory were 200 
radiologists en route to the Forty-ninth 
Annual Meeting of the American Roentgen 
Ray Society in Chicago, 1,100 employees 
and their families and friends and 200 in- 
dustrial leaders, physicists and research 
scientists. 

The dedication of the William D. Cool- 
idge Laboratory was preceded by a visit to 
the new spacious plant of the General 
Electric X-Ray Corporation in Milwaukee, 
which is ideally designed for volume output 
and extensive experimental work. 

The medical profession paid tribute to 
Dr. Coolidge at the ceremonies through Dr. 
Arthur C. Christie of Washington, D. C., 
internationally known radiologist, who re- 
called Dr. Coolidge’s “revolutionary con- 
tributions to the science of x-ray” and 
praised him for his “modest and unpreten- 
tious acceptance of honors far beyond what 
most men can achieve.” This address ap- 
pears in full in this issue of the JourNAL. 

In delivering the principal address of the 
dedication, “Highlights of the Past and a 
Challenge for the Future,” Dr. Coolldge 
revealed that a newera in roentgen diagno- 
sis may be ushered in soon when electronic 
means of intensifying the roentgen image 
are perfected. He cited the need for a 
“much more sensitive receiving system 
than the simple fluoroscopic screen or in- 
tensifying screen and film,” and reported 
that “much effort is being devoted to a 
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study of various electronic methods of 
intensifying the screen luminosity. Of these 
the combination of fluorescent screen and 
electron image tube would seem today to be 
the most promising.” This would be an aid 
not only to medical but also to industrial 
roentgenology. 

Speakers at the afternoon dedication cer- 
emonies, in addition to Dr. Coolidge and 
Dr. Christie, included the Governor of Wis- 
consin, Oscar A. Rennebohm, Charles E. 
Wilson, president of the General Electric 
Company and officials of the General Elec- 
tric X-Ray Corporation: J. H. Clough, 
president, J. H. Smith, executive vice 
president; M. J. Gross, vice president in 
charge of engineering; and W. D. Crelley, 
merchandising manager. 

Dr. Coolidge, known throughout the sci- 
entific world as “the father of the modern 
x-ray tube”’ made possible the modern in- 
candescent light bulb, and the trouble-free 
automobile ignition contact as a result of 
his discovery of ductile tungsten in 1908. 
He has been honored by thirteen medals 
and seven honorary degrees from scientific 
and educational organizations, including 
the coveted and rarely granted honorary 
M.D. degree from the University of Zurich, 
Switzerland. He is the holder of eighty- 
three patents. 

The new William D. Coolidge Labora- 
tory represents the culmination of an ex- 
pansion program launched more than two 
years ago by the General Electric X-Ray 
Corporation in an effort to keep pace with 
the mounting demand for new roentgen-ray 
applications in medicine and industry and 
it will serve as a permanent and living 
tribute to Dr. Coolidge. 

OAK RIDGE INSTITUTE OF NUCLEAR 
STUDIES ANNOUNCES NEW 
RADIOISOTOPE COURSES 

Four additional courses in the tech- 
niques of using radioisotopes—or “‘tracer 
atoms’’—in research will be offered this fall 
and winter by the Oak Ridge Institute of 
Nuclear Studies, Oak Ridge, Tennessee. 

The Institute gave three such courses 
this summer. They were the first of their 
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kind, and more than 250 qualified research 
workers, university professors, and doctors 
applied for the 96 openings, according to 
Dr. Ralph T. Overman, who directs the 
radioisotope training program. Dr. Over- 
man is Head of the Special Training Divi- 
sion of the Oak Ridge Institute. 

New courses and the priority of attend- 
ance are as follows: 


October 25—Industrial Laboratories 
January 3, 1949—Government Laboratories 
February 14, 1949—Medical Personnel 
March 14, 1949—No priority assigned 


Dr. Overman explained that these groups 
were being given priority because the 
courses given during the summer were lim- 
ited largely to university and medical 
school personnel who could not leave their 
posts during the fall and winter months. 

The four-week courses are designed to 
teach scientists how to apply radioisotopes 
to their own research. Called the most im- 
portant research tool to be developed since 
the invention of the microscope, radioiso- 
topes can be used successfully in large areas 
of research. But it requires trained person- 
nel to use radioisotopes safely and effi- 
ciently. The field is so new that relatively 
few scientists in the country know how to 
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use this important by-product of Oak 
Ridge’s atomic furnace. 

Participants in the courses are selected 
by the Institute with the assistance of the 
Isotopes Division and the Division of Biol- 
ogy and Medicine of the Atomic Energy 
Commission. Preference is given to persons 
who are most ready nearly to use radioiso- 
topes in their research. 

The courses are about two-thirds labora- 
tory work and one-third lectures and semi- 
nars. Participants learn to calibrate and use 
Geiger-Miller and other type counters and 
other apparatus required for radioisotope 
work. They receive thorough instruction in 
various safety measures, and carry through 
a research problem in which radioisotopes 
are used. 


AMERICAN COLLEGE OF RADIOLOGY 


At a meeting on September 12, 1948, the 
Board of Chancellors of the American Col- 
lege of Radiology accepted the resignation 
of Mr. Mac F. Cahal as executive secre- 
tary. The Board of Chancellors appointed 
Mr. William C. Stronach, former assistant 
executive secretary, as executive secretary. 

The annual meeting of the College will be 
held at Chalfonte-Haddon Hall, Atlantic 
City, New Jersey, on Sunday, June 5, 1949. 
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Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


TEXTBOOK OF ENpocriNo_Locy. By Hans Selye, 
M.D., Ph.D. (Prague), D.Sc. (McGill), 
F.R.S. (Canada), Professor and Director of 
the Institut de Médicine et de Chirugie ex- 
périmentales, Université de Montréal. With a 
Preface by Professor Bernardo A. Houssay, 
Prix Nobel, 1947, Buenos Aires, Argentina. 
Cloth. Price, $10.24. Pp. 914, with numerous 
illustrations. Montreal, Canada: Acta endo- 
crinologica, Université de Montréal, 1947. 


This Textbook of Endocrinology from the 
prolific pen of Dr. Selye is an answer to the 
student’s, practicing physician’s and endocri- 
nologist’s prayer for a sensible and “‘down to 
earth” exposition of endocrinology. 

Dr. Selye has access to perhaps the greatest 
library on endocrinology, something like 250,- 
ooo items dealing with this subject, to draw 
upon. These “‘serve as a basis for the publica- 
tion of the ‘Encyclopedia of Endocrinology,’ 
which it is hoped will ultimately act as a critical 
survey and a complete guide to the entire en- 
docrinologic literature.” 

Selye says in his introduction that, “The 
present, “Textbook of Endocrinology,’ repre- 
sents a miniature of the Encyclopedia, in the 
form of a concise, and we hope balanced sum- 
mary of the most important and best established 
facts concerning all branches of our science. It 
is designed primarily for the medical student 
and physician, but also for specialists in endo- 
crinology or in a more general subject (zoology, 
biochemistry, physiology, pathology, etc.) in 
which endocrinology represents a cognate sci- 
ence.” 


The author has succeeded in his purpose and . 


has furnished the reader with the up-to-date 
chemistry of the hormones, their physiology 
and, what is so important, the clinical signs, 
symptoms, prognosis and treatment of endo- 
crine diseases. 

The final part of the book contains a chapter 
on his famous, “‘General adaptation syndrome.” 
He uses only key references but these are ade- 
quate for the purpose of the book. 

The bcok contains numerous well selected 
clear-cut illustrations and the printing is clear 
and the paper is of a sturdy quality. This book 
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has the enthusiastic endorsement of the re- 
viewer and can be highly recommended as a 
milestone in endocrine literature. 

Rosert C. Moeutic, M.D. 


CONGENITAL MALForMATIoNs: A Srupy oF 
PARENTAL CHARACTERISTICS WITH SPECIAL 
REFERENCE TO THE REPRODUCTIVE PRoc- 
ESS. By Douglas P. Murphy, M.D., F.A.C.S., 
Assistant Professor of Obstetrics and Gyne- 
cology and Research Associate in the 
Gynecean Hospital Institute of Gynecologic 
Research, University of Pennsylvania. Sec- 
ond edition. Cloth. Price, $6. oo. Pp. 127, with 
7 illustrations and 65 tables. Philadelphia: 


J. B. Lippincott Co., 1947. 


This is the report of an investigation of the 
frequency of congenital deformities occurring in 
the offspring of parents of different ages and of 
different races (white and Negro), and also on 
the frequency of deformities resulting from cer- 
tain environmental influences, such as exposure 
to roentgen rays or to radium of the pelvis of 
pregnant women, and also from the incidence, 
during pregnancy, of certain infections such as 
rubella. This book, which is well printed on 
good paper and well bound, is divided into ten 
chapters, and these are supplemented by a gen- 
eral discussion and summary, and by a bibliog- 
raphy of the subject. 

This much needed investigation was con- 
ducted carefully and thoroughly; it bore on all 
cases of deformities that occurred in Philadel- 
phia among 130,132 deaths and stillbirths from 
all causes from January 1, 1929 to December 
31, 1933. All the birth nad death certificates 
were scanned by experienced persons. Among 
this large number, 1,476 cases of congenital de- 
formity were unearthed, but the diagnosis was 
confirmed in only 890 cases. Then, by inter- 
viewing each affected family, it was possible to 
obtain a great deal of pertinent information. 
Since, in 8 out of 10 cases, the defective children 
had been born in hospitals, all the hospital rec- 
ords were summarized. In some the 
physician who had attended the mother had 
been interviewed in order to verify the recorded 
diagnosis or to clear uncertain points. 


cases 
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Murphy first established the frequency of 
congenital malformations among the 8g0 cases 
in which the diagnosis had been confirmed as 
approximately 68 deaths and stillbirths of de- 
fective individuals per 10,000 deaths in still- 
births from all causes. Among the live-born chil- 
dren 54 per 10,000 were defective, while among 
the stillborn children 297 per 10,000 were de- 
fective. Then it was found that, among all the 
live births in Philadelphia during the period of 
the survey, the rate of congenital deformity was 

47 per 10,000 or about I in 213. 
_ The investigation disclosed a number of im- 
portant facts; the frequency of congenital mal- 
formations was much greater among the prog- 
eny of white parents than among that of Ne- 
gro parents. Malformations occurred with un- 
usual frequency in families of a low economic or 
social status. Chronic disease in the parents did 
not seem to affect the frequency of malforma- 
tions; nor did syphilis appear to have any in- 
fluence on this frequency. The age of the mother 
at the birth of the first normal child and at the 
birth of the first defective child proved to be an 
important factor; in the average case the first 
normal child was born 17.4 months after mar- 
riage, while the first defective child was born 
77.9 months after marriage. But this was influ- 
enced by the age of the mother at the time of 
marriage; among 45 mothers whose average age 
at the time of marriage was 16.8 years the first 
defective child was born after an average inter- 
val of 87.2 months (seven years and three 
months); but among 45 mothers whose average 
age at the time of marriage was 26.8 years and 
the first defective child was born after an inter- 
val of fifty-nine months (slightly less than five 
years). Among children born to mothers aged 
between fifteen and twenty-nine years the fre- 
quency of deformities remained 
nearly constant, but among children born to 
mothers aged more than twenty-nine years the 


congenital 


frequency of congenital deformities increased; 
among children born to mothers aged between 
forty and fifty years the frequency of deformi- 
ties was three times greater than among those 
born to mothers aged less than thirty years. 
These are but a few of the conclusions drawn 
from this painstaking study. Throughout this 
report one is impressed with the care with which 
the author has gathered, presented, and ana- 
lyzed his data. To physicians in general this 
report is of considerable importance; its special] 
significance for radiologists springs from chap- 
ter 9, in which the effect of exposing the pelvis 
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of 106 women during pregnancy to therapeutic 
doses of roentgen rays or radium is analyzed. 
Among the 7§ full-term children born to these 
women, and who had been irradiated while in 
utero, the ill health of 10 was attributed to fac- 
tors other than irradiation. Twenty-eight (37.3 
per cent) of the 75 children exhibited mental or 
physical abnormalities which could not be at- 
tributed to anything but irradiation. Of these 
28 children 20 suffered from severe. disturb- 
ances of the central nervous system (15 children 
were microcephalic). This might have been 
expected, because a close analysis of the experi- 
mental evidence shows that irradiation of the 
pregnant uterus (with a sufficient dose of radia- 
tion) leads to retardation or arrest in the devel- 
opment of the cranial bones and secondarily of 
the brain itself. Eight other children exhibited 
serious disturbances of health and development 
which may have resulted from intrauterine ir- 
radiation. Finally, the author concludes that, 
“There is no clinical evidence to indicate that 
irradiation of the human egg cell, prior to its 
fertilization, will influence the health or devel- 
opment of the resulting individual.” 

This valuable report should be carefully read 
by every physician who cares to be well in- 
formed. 


ArtHurR U. Desjyarpins, M.D. 


THE 1947 YEAR Book or Rapro.ocy. Diagno- 
sis: Edited by Charles A. Waters, M.D., As- 
sisrant Professor of Roentgenology, Johns 
Hopkins University, School of Medicine; As- 
sociate Editor, Whitmer B. Firor, M.D., 
Instructor in Roentgenology, Johns Hopkins 
University, School of Medicine. Therapeu- 
tics: Edited by Ira I. Kaplan, M.D., 
F.A.C.R., Director Radiation Therapy De- 
partment, Bellevue Hospital, New York 
City; Clinical Professor of Surgery, New York 
University Medical College; Associate Edi- 
tor, Sidney Rubenfeld, M.D., Visiting Radia- 
tion Therapist, Bellevue Hospital; Clinical 
Instructor in Surgery, New York University 
Medical College. Cloth. Price, $5.50. Pp. 416, 
with 287 illustrations. Chicago: Year Book 
Publishers, Inc., 1947. 

This Year Book climaxes sixteen volumes in 
which Dr. Waters has ably served as editor of 
the diagnostic section and only slightly less for 
his associate Dr. Firor. These men have main- 
tained a very high standard of excellence which 
is still evident in this latest work. 

Most radiologists are familiar with the make- 
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up of the Year Book of Radiology and its value 
as an aid to keeping up to date. In these Year 
Books the most important articles with new de- 
velopments are well summarized and _illus- 
trated. In addition a great many selections are 
made from articles appearing in foreign or rela- 
tively obscure domestic publications and in 
journals of other specialties. 

The cover of the book presents a challenging 
list of questions to be answered in the text and 
on which few radiologists would make a perfect 
score. The list could be greatly multiplied. 

Interest in the many subjects varies with the 
reader. Nearly all are practical and as such are 
criticized constructively in the footnotes. Ar- 
ticles which seem too radical or may be misun- 
derstood are subject to a word of admonition or 
caution as to their full acceptance. 

Among the rare diagnostic cases are hyper- 
vitaminosis in a newborn child, pulmonary 
torulosis, and triple ureter, to mention only a 
few. Interesting in the section on Technique is 
a well illustrated article on bronchography. 

As usual Dr. Kaplan’s section on Therapeu- 
tics, now with the assistance of Dr. Rubenfield, 
reviews the general field of radiation therapy in 
an instructive and philosophical summary of 
recent developments. This long editorial-like 
essay is well footnoted with references and is 
full of historical data as well as observations 
drawn from the rich clinical experience of the 
authors. 

Radiation physics and radiation biology 
rightly have a prominent place in this 1947 
Year Book, in keeping with general interest and 
researches in nuclear physics and radioactive 
isotopes. 

Roentgen therapy of acute and chronic infec- 
tions should be more generally and more ef- 
ficiently used. The numerous abstracts and au- 
thors’ comments are indeed helpful to those 
seeking to improve their clinical results. Among 
the conditions infrequently treated but re- 
ported as being benefited by irradiation are 
arterial hypertension, thromboangiitis obliter- 
ans and trichiniasis. Excellent data on recent 
advancements in treating malignant diseases of 
various body systems are included as usual. 

Every radiologist should have this Year Book 
in his library. 

E. Watrer Hatt, M.D. 


Dr. SaMuEL GuTHRIE—DISCOVERER OF CHLO- 
ROFORM; MANUFACTURER OF PERCUSSION 
Pe.tets; InpustRiAL CHEMIST (1782-1848). 
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By Jesse Randolph Pawling, M.D., M.A., 
F.A.C.P. Cloth. Price, $3.50. Pp. 123, with 
illustrations. Watertown, N. Y.: Brewster 
Press, 1947. 


It is extraordinary that this biography has 
not been written sooner. It would be an impos- 
sible task to read and list the articles and books 
written about pain and its conquest. It is one of 
the most dramatic and important episodes in 
human progress and it has merited and received 
the attention that it deserves. When one con- 
siders also the fascinating and at times bitter 
controversy that has been carried on about the 
beginnings of anesthesia concerning to whom 
credit should be given, one wonders that Dr. 
Guthrie has not been brought sooner to our at- 
tention through a definitive biography. We 
have always been informed vaguely in part of a 
chapter in a book on anesthesia that Dr. Guth- 
rie of Sackets Harbor had something to do with 
Chloroform but this was nearly obscured by the 
fact that Sir James Young Simpson had first 
given Chloroform to alleviate the pain of child 
birth in 1847. There is well authenticated sup- 
port for the statement that Dr. Guthrie pro- 
duced in his laboratory “Dutch Liquid” or 
‘“‘chloric ether,” as chloroform was first known, 
in 1831 before Souberion or Liebig both of 
whom have been given credit for this achieve- 
ment. We have been proud of the fundamental 
contributions of the relatively unschooled pion- 
eer physicians of America such as Beaumont, 
Simms and MacDowell, and to this list must be 
added the name of Guthrie. There seems little 
doubt that he used this chemical to relieve the 
pain of trauma and of surgical repair—there is 
no doubt concerning his priority in a method for 
its first mass production. He was an inventive 
genius which means a man with an inquiring or, 
as we would say today, scientific mind. In agri- 
culture, horticulture, and in chemistry he car- 
ried on his investigations but he made his living 
by being an early munitions manufacturer. The 
flint lock was the standard gun of the time but 
was inefficient in wind and rain. Dr. Guthrie 
made and formed the best priming powder into 
water-proof pellets that increased enormously 
the efficiency of the rifle and foreshadowed the 
percussion cap. These were known to hunters 
and adventurers in the West and were widely 
used. He lived the life of the typical frontier 
physician; in his case the laboratory, a brick 
building in the back lot, enabled him to satisfy 
his curiosity and also to make a living. His 
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name must be added to those other pioneer 
physicians who gave a character to American 


Medicine that has directed its course and of 


which we are justly proud. 

Dr. Pawling is to be congratulated upon his 
sympathetic and thorough presentation of a 
most important man and his epoch-making 
work in early American Medicine. The illustra- 
tions are pertinent and add to the reader’s in- 
terest. Footnotes, references and _ collateral 
notes are given at length as part of the appen- 
dix. Four other sections give the will of Dr. 
Guthrie’s father, Dr. Guthrie’s will, letters of 
Thaddeus Samuel Chamberlain and Reproduc- 
tions of pages from the American ‘fournal of 
Science and Arts containing all of the contribu- 
tions of Dr. Guthrie. Dr. Guthrie’s correspond- 
ence with Prof. Silliman of Yale on scientific 
topics was placed in this journal by its editor, Dr. 
Silliman, on the editor’s responsibility. With- 
out this evidence we would have no record of 
Guthrie’s achievements. 

The publishers have given the book a pleas- 
ant format and worthy and attractive presenta- 
tion. Every American physician should take 
delight in reading this book and in giving it an 
opportunity to grace his library. To students of 
American Medical History it is a source book. 

FREDERICK A. Cotter, M.D. 


400 YEARS OF A Docror’s Lire. Collected and 
arranged by George Rosen, M.D., and Beate 
Caspari-Rosen, M.D. Cloth. Price, $5.00. 
Pp. 429. New York: Henry Schuman, 1947. 


The authors present the thesis that physi- 
cians know their patients as human beings as 
well as cases, therefore why should not patients, 
actual or potential, know their physicians as 
human beings, which they obviously are in 
spite of the aloof protective coloring of profes- 
sional mannerisms. Selections taken from the 
autobiographical writings of many physicians 
who have importantly directed the advances 
and influenced the development of the medical 
sciences have been chosen for presentation in 
this book to give the reader the human and in- 
timate personal state of mind of men and 
women at varying stages in their personal life 


and in their activities. It is an anthology of 


doctors, about doctors and their reactions to the 
affairs of living both intimate and public. Quo- 
tations and selections from the writings of a 


carefully and intelligently chosen company of 


physicians representative and outstanding in 


Book Reviews 


695 


their time from the 16th Century to the pres- 
ent, are presented. Their reactions to the strug- 
gles and indecisions of youth, their impressions 
of their early education, their praise and criti- 
cisms of medical education are given. Discus- 
sion of the practice of medicine is all inclusive 
and presents its facets from every angle; those 
of the scientists who never treated a patient to 
the country physician who did nothing else but 
care for patients night and day. The struggles of 
the early women physicians in their effort to 
secure education and to practice their art is ef- 
fectively and sympathetically presented. The 
responses of the doctor to love and his behavior 
in marriage is pictured by numerous intimate 
vignettes, which show that physicians are, after 
all, human and react to the impulses of the 
heart in a manner strangely similar to those of 
other human beings. Their success or failure, as 
with men in other professions, is usually de- 
pendent upon their choice of a mate. The au- 
thors have made wise selections from autobiog- 
raphies and letters to illustrate the thinking and 
action of physicians in relation to life. 

The publisher has done well by presenting 
this work in a pleasant and readable form. The 
book can be read with pleasure and pride by 
every physician and student of medicine. It 1s 
an arresting and provocative presentation of 
the responses of fine characters to life’s situa- 
tions and realities. One must conclude that 
physicians have a background established by 
their predecessors that is a goal that should be 
a constant challenge for them to reach. 

The men and women physicians whose ac- 
tions and thoughts have been presented are, 
after all, human beings so that their struggles 
and triumphs, their achievements and failures, 
are common to all mankind. Anyone interested 
in man’s relation to the challenges of living will 
find the book one worthy of perusal. It is 
healthy and timely reading for a generation of 
physicians who, engaged in keeping up with 
medical progress now moving at a fantastic 
pace, may forget for the moment the funda- 
mental tenets of their profession which are based 
on ethics and service, rather than on science. 
Science is the handmaiden of the care of the 
sick, not the source of the impulses to do so. In 
the more leisurely past there was less tempta- 
tion to forget our original reason for being and 
to read again the high purpose of our predeces- 
sors is heartening and chastening. 


FREDERICK A, Cotter, M.D. 
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OsTEOTOMY OF THE Lonc Bones. By Henry 
Milch, M.D., Consulting Orthopedist, Mai- 
monides Hospital; Attending Orthopedic 
Surgeon, Hospital for Joint Diseases and 
Riverside Hospital, New York. Cloth. Price, 
$6.75. Pp. 294, with 26g illustrations. Spring- 
field, Illinois: Charles C Thomas, 1947. 

DIFFERENTIALDIAGNOSE DER LUNGENRONT- 
GENBILDER: BESONDERE BERUCKSICHTIGUNG 
DERJENIGEN ERKRANKUNGEN, DIE MIT DER 
LUNGENTUBERKULOSE VERWECHSELT WER- 
DEN KONNEN. Von Dr. Med. Rudolf Zeer- 
leder. Mit einem Vorwort von Pd. Dr. Med. 
J. Morin and Dr. Med. H. Stécklin. Second 
enlarged edition. Cloth. Price, Fr. 28.— Pp. 
296, with 160 illustrations. Bern, Switzer- 
land: Hans Huber, 1947. 
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R¢NTGENUNDERSGKELSER VED AKUTTE ABDOM- 
INALSYKDOMMER. En laerebok. Av J. Fri 
mann-Dahl, Overlege dr. med. Ulleval Syke- 
hus, Oslo. Paper. Pp. 280, with 219 illustra- 
tions. Oslo: Johan Grundt Tanum, 1942. 

CERTAIN ASPECTS OF THE ACTION OF RaptIA- 
TION ON LivinG CELLs. Edited by F. G. 


Spear. Supplement No. 1, British Journal of 


Radiology. Paper. Price, 15s. 6d. Pp. 146, 
with illustrations. London: British Institute 
of Radiology, 1947. 


Actions or Rapiations on Livine By 
D. E. Lea, M.A., Ph.D., Prophit Student of 


the Royal College of Surgeons; Formerly Fel- 
low of Trinity College, Cambridge. Cloth. 
Price, $4.50. Pp. 402, with 61 illustrations. 
Cambridge: at the University Press; New 
York: The Macmillan Co., 1947. 
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and petechiae. Ocular lesions associated with or 
secondary to irradiation were limited to the 
retina, consisted of hemorrhage and/or exudate, 
and were found in 46 cases whose histories are 
submitted. The ophthalmoscopic appearance 
of these lesions are described in minute detail. 
Leukocyte counts which were available in 37 of 
these cases, were below 4,000 at some time in 
28 cases. 

Microscopic studies of 18 eyeballs removed at 
autopsy showed degenerative changes in the 
lens in 15. Only one eyeball showed a retinal 
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hemorrhage. These eyes had been removed 
twenty-four to thirty-three days after the ex- 
plosion and none had been examined ophthal- 
moscopically. The peak of the leukocyte de- 
pression normally occurred about the end of 
the fourth week. Had the eyeballs studied been 
taken from patients who had survived an addi- 
tional two or three weeks, more evidence of 
retinal hemorrhages and exudates might have 
been found.—_William A. Henkin, M.D. 


ScHwartz, Henry G., and GEORGE 
EK. Penetrating wounds of the cerebral 
ventricles. dun. Surg., Jan., 1948, 7 
74: 

In this series of SO Ce ynsecutive cases of pr« ved 
ventricular penetration there was an over-all 


27) 


mortality of 30 per cent. This compares very 
favorably with Cushing’s 80 per cent mortality 
for similar cases in 1916. The factors in the 
mortality were analyzed in three groups: (1) 
introduction of infection with resultant ven- 
triculitis; (2) hemorrhage into ventricular 
system; (3) associated damage to vital centers. 
The pathology of wounds of the ventricles in- 
cludes a shattering of the skull, tearing of the 
dura, and a number of in-driven bone chips 
and foreign bodies. The essential points in treat- 
ment were complete debridement, effectual 
hemostasis, closure of the dura, liberal use of 
penicillin by direct instillation as well as 
parenterally. Routine preliminary anteroposte- 
rior and lateral stereoscopic roentgenograms 
were valuable in all ventricular wounds as they 
gave visualization of the pattern of bone frag- 
ments and served as a base line for detecting 
future shift of unremoved foreign bodies. 

In those cases surviving long enough to reach 
surgery, 9 out of 10 deaths in the group were due 
to infection. The authors believe complete 
debridement with removal of retained bone 
fragments and pus with closure of the wound is 
essential. This is more important than the 
chemotherapy.—T. D. Allison, M.D., and C. L. 
Hinkel, M.D. 


Davis, E. D. Diagnosis and treatment of tu- 
mors of the nasopharynx. ¥. Laryng. & 
Otol., March, 1948, 62, 192-205 


205. 

The author gives the pathological types and 
states that usually these tumors are first sus- 
pected when metastases to the neck or cranium 
become evident. At that time all therapy is 
palliative and he makes a plea for earlier diag- 
nosis. 
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He gives a good discussion of the “bleeding 
fibroma” of male puberty. He states that these 
tumors are benign, but do erode bone by pres- 
sure and may result in death of the patient from 
profuse uncontrolled hemorrhage. Although 
some authors state that these tumors regress 
and disa,pear at about the age of twenty-five, 
he has never seen this happen and knows no 
one who has seen such happen. He favors total 
excision of the tumor. He quotes the Mayo 
Clinic as favoring coagulation of the tumor fol- 
lowed by roentgen therapy or radium im- 
plantation. Recurrences do occur occasionally. 
Diagnosis by biopsy is dangerous because of 
the bleeding so that the pathological diagnosis 
is usually from the enucleated specimen.—F. 


M. Windrow, M.D. 


AntHony, D. H., and Fisuer, D. F. Evalua- 
tion of x-ray diagnosis in ophthalmology, 
rhinology and otolaryngology. ¥. Tennessee 
M.A., Feb., 1948, Z/, 40-56. 


The authors recommend more generalized 
use of the roentgen ray in eye, ear, nose and 
throat examinations. This will increase the con- 
fidence of the patient in the accuracy of the 
physician’s diagnosis. Roentgenograms are also 
advised as preoperative guides to surgery. In- 
terval films give a permanent record to check 
on the progress of some diseases. Close coopera- 
tion between the radiologist and clinician will 
give the best results. 

The authors include some interesting data on 
the causes of exophthalmos. Another note- 
worthy section of the article deals with the 
densities of materials which are commonly met 
as foreign bodies in the eye or orbit. The usual 
roentgen findings in many diseases of the eye, 
ear, nose and throat are presented.—O/diver P. 
Winslow, Fr., M.D. 


Apams, W. Stirk. A case of chordoma of the 
right frontal sinus. ¥. Laryng. & Otol., Feb., 
1948, 02, 93-95. 


This case is reported because of its rarity. 
Chordomas have been reported in the maxilla 
and mandible. This is the first reported case of a 
chordoma in the frontal bone. 

The patient was referred to the author in 
August, 1944, with an abscess above the right 
orbit and a draining sinus medial to the right 
lacrimal sac. She gave a history of intermittent 
severe right frontal headaches for the preceding 
twenty months and an injury to the region of 
the right frontal sinus five months prior to 
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August, 1944. A biopsy in November, 
showed a cellular tumor 
doma.”’ 

A biopsy in December, 1944, revealed only 
chronic granulation tissue, but a third biopsy 
in June, 1945, revealed a cellular tissue “having 
the structure of a chordoma.” In December, 
1944, she was given 4,000 r of roentgen radia- 
tion to each frontal sinus with no apparent 
affect on the tumor or sinus tract drainage. The 
possibility of the tumor being a chondroma or 
chondrosarcoma was considered but discarded. 

The fact that a notochord tumor was found 
so far from its embryological position was not 


explained.—F. M. Windrow, M.D. 


1944, 
“resembling a chor- 


Martin, Hayes, Exruicnu, Harry E., and 
AseLs, Jutes C. Juvenile nasopharyngeal 
angiofibroma. Ann. Surg., March, 1948, 727, 
513-536. 

In this interesting paper the authors report 
29 cases of juvenile nasopharyngeal angio- 
fibroma defining the lesion as a specific, highly 

vascular, non-infiltrating, essentially benign 
growth of the nasopharynx occurring only in 
pubescent males. 

The onset is always during adolescence; in 
this series ranging from seven to nineteen years 
with an average age of fourteen years. The 
authors believe this condition is seen only in 
young males and suggest the presence of andro- 
gen deficiency or over-production of estrogens 
as a possible etiological basis. The histogenesis 
of the tumor with marked angiomatous ele- 
ments initially which are later replaced by 
fibrous overgrowth appears to support the 
process of abnormal early stimulation to blood 
vessel proliferation by imbalance of sex hor- 
mones. In all of the cases, the neoplasm re- 
gressed after sexual maturity. 

The tumor usually arises from a broad base 
in the vault of the nasopharynx, averaging 3 
cm. in diameter. These nasopharyngeal! 
fibromas are unencapsulated and although very 
vascular are always solid. Histologically these 
masses are composed of connective tissue 
stroma containing numerous spindle shaped im- 
mature fibroblasts and thin-walled blood ves- 
sels. No tumor in this series underwent malig- 
nant transformation, and the authors are 
doubtful if this occurs. 

In the usual clinical course nasal obstruction 
is the initial symptom followed by recurrent 
epistaxis. If allowed to grow the mass may 
cause “frog-face’”’ deformity. With repeated 
hemorrhage and nasal packing, sepsis invari- 
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ably results with development of pansinusitis, 
otitis media, mastoiditis and severe anemia in 


neglected cases. The differential diagnosis in- 
cludes choanal polyps, pharyngeal tonsil, 
chordoma, malignant lymphoma and carci 


noma. With the typical findings in regard to 
age, sex, sequence of symptoms, anatomic 
location and gross appearance, the authors 
state the diagnosis can be made with fair cer 
tainty even if confirmatory biopsy cannot be 
obtained. 

As the prognosis for life is excellent, it is 
stressed that therapeutic measures be aimed 
chiefly at control of serious symptoms. Radia- 
tion therapy in the form of roentgen radiation 
and interstitial radium radiation was used | 
23 cases—g cases alone and in the rest com- 
bined with surgical procedures and hormone 
therapy. It is felt that the combined form of 
therapy, i.e., moderate irradiation, sex hor- 
mone therapy, and simple ligation of the ex- 
ternal carotid arteries for control of 
rhage, gives the best results. It is 
mended that external irradiation over the 
maxillae be reserved for patients over eighteen 
years because of the possible effects on the 
growth centers of the facial bones.—T. D. 


Allison, M.D., and C. L. Hinkel, M.D. 


hemor- 
recom- 


Diamant, Marcus, and Litya, Benor. Chronic 
mastoiditis and its roentgen picture. Acta 
radiol., Jan., 1948, 29, 37-56. 


The occurrence of otitis and its clinical course 
is connected in some way with the size of the 
cell system. Cell systems of different sizes occur 
normally and it would seem that the mastoid 
which is made up of the smaller cell system 
is the seat of a chronic mastoiditis. The largest 
cell systems are encountered in the normal 
mastoid and the middle-sized cellular system 
seems to be the seat of acute mastoiditis. 

The authors have collected a number of cases 
under the heading of chronic mastoiditis and 
they give an account of g cases showing a creep- 
ing indolent infection in the’ cell system of the 
ear which appears on roentgen examination 
with characteristic signs of reactive formation 
of new bony tissue. The pathological process 
reveals itself as unusually thick bony trabeculae 
which present uneven rough contours towards 
the cell lumen. In some cases partial destruction 
can be seen. At operation characteristic inflam- 
matory changes were noted. Histological ex 
amination in 4 cases showed newly formed bone 
in the form of accretions on the bone substance 
of older structure. The clinical picture varies 


— 
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greatly. Chronic mastoiditis has occurred in 
cases of chronic discharge from the ear with 
tympanic perforation of various kinds, in cases 
of acute otitis of long duration, and also behind 


the normal tympanic membrane.—Mary 
Frances Vastine, M.D. 

NECK AND CHEST 
CriteE, Georce. Thyroiditis. dun. Surg., 


April, 1948, 727, 640-654 


Subacute thyroiditis, struma lymphomatosa 
and Riedel’s struma are discussed as separate 


clinical types of thyroiditis with a series of 


cases for each group. The author believes that 
although the etiologies are unknown, they are 
probably not related and in no way represent 
various stages of the same disease. 

Subacute thyroiditis has been termed pseudo- 


tuberculosis or giant cell thyroiditis because of 


the histopathological appearance. However, 
bacteria have not been found in the gland. 
Using biopsies of typical clinical cases of sub- 
acute thyroiditis it was demonstrated to be the 
same entity as pseudotuberculous thyroiditis. 
The onset in these is sudden with pain in swal- 
lowing and pain radiating up to the ear. The 
basal metabolic rate is rarely elevated above 
normal limits. No eye signs are present. Natural 
course of the disease is self-limiting. However, 
this course can be considerably shortened with 
radiation therapy, thyroidectomy or possibly 


thiouracil. Roentgen therapy is the treatment of 


choice as pain and tenderness subside in a few 
days, and usually there is complete resolution 
in several weeks after 600-800 r. The author 
has not used thiouracil. 

Struma lymphomatosa is rare with the char- 
acteristic acidophilic degeneration of the epi- 
thelial tissue distinguishing it from nonspecific 
lymphoid thyroiditis usually seen in women in 
the late forties or early fifties. Roentgen treat- 
ment was helpful in 2 cases but as the diagnosis 
was rarely made before operation thyroidec- 
tomy was performed in Io of the 14 patients. 
From results of high morbidity and morality, 
conservative operations are recommended. 
Cases are not much improved by feeding des- 
iccated thyroid. 

Riedel’s struma is characterized by a pro- 
liferative fibrosis which centers in the thyroid 
but involves all structures in the vicinity of the 
thyroid. It is usually seen more commonly in 
women past fifty. The onset is slow, producing 
a bulky non-tender tumor with pressure symp- 
toms predominating when the patients are first 
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seen. There are few systemic symptoms. The 
histopathological picture is one of chronic in- 
flammation and replacement by fibrous tissue. 
Area is markedly avascular. In some instances 
the center of the reaction appeared to be in 
a degenerating adenoma. In 3 cases a trial of 
roentgen therapy failed to prevent the progress 
of the disease. Due to the extensive fibrosis, 
radical removal is difficult and dangerous. It 
has been found that best results are obtained 
by enucleation of the center of the degenerated 
adenoma. Following this simple procedure 
there was considerable improvement in symp- 
toms and size of mass.—T. D. Allison, M.D., 


and C. L. Hinkel, M.D. 


Necus, V. E. Intrinsic cancer of the larynx. 
F. Laryng. &F Otol., Feb., 1948, 62, 113-128. 
The author reports all of the cases of carci- 

noma of the larynx that he has treated and ob- 
served over a twenty year period (79 complete). 
There has been no selection of his cases. He 
gives the incidence as 30 males to 1 female. 
The incidence of carcinoma of the larynx in the 
different age groups is about the same as given 
by other authors. He states that the percentage 
of cures is about the same for all age groups, 
demonstrating that prognosis does not depend 
on age of the patient. Almost without exception 
the growths are squamous cell carcinoma. 

The four types of therapy used were laryngo- 
fissure, total laryngectomy, interstitial radium 
and radium beam from a radium bomb. The 
mortality rate is the same for all these methods. 
The morbidity is greater with irradiation, but 
the voice is not greatly affected by this therapy. 
Because of inability to speak or poor speaking 
some patients become very depressed oc- 
casionally to the point of committing suicide. 
Postirradiation chondritis is frequently annoy- 
ing. 

The usual indications for the different types 
of therapy are given. His over-all cure rate is 
about 56 per cent.—F. M. Windrow, M.D. 


SPEERT, HAROLD, and GREELEY, ARTHUR V. 
Cervical cancer with metastasis to breast. 
Am. F. Obst. 8 Gynec., May, 1948, 55, 894- 
896. 

Metastatic tumors of the breast are rare. 
Dawson was able to collected 10 cases from the 
literature in 1936 and added a case of her own 
in which there was a metastatic lesion in the 
breast from a primary cancer of the stomach. 
Four cases of primary cervical cancer as- 
sociated with metastatic tumor in the breast 
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could be found in literature. The authors add 
the fifth case—a patient who had primary 
epidermoid carcinoma of the cervix with meta- 
static epidermoid carcinoma of the left breast. 
—Fohn R. Hannan, M.D. 


Tice, Freperick. Photoroentgenographic re- 
sults: comparison of the 4X5”.and the 70 
mm. equipment in 1,713 cases. 4m. Rev. 
Tuberc., May, 1946, 53, 454-467. 


Using identical technique and the Morgan 
timer, 1,713 industrial employees were sub- 
jected to photofluorographic examinations by 
both the 4 or § inch and the 70 mm. type of 
apparatus. All films were taken stereoscopically. 
For interpretation the committee plan was used. 
For viewing, the General Electric orthostereo- 
scope was employed in the case of the 4X5" 
film; for the 70 mm. film a new stereoscopic 
magnifying viewer gave excellent results. 

In the final results, one case diagnosed as 
minimal by the 4X5” was missed by the 70 mm. 
film. As a result of the examinations the author 
concluded that while the 4X5” film remains the 
finer diagnostic instrument, the two photo- 
fluorographic modes are practically equivalent 
for screening purposes. For rapid and continu- 
ous mass survey, the 70 mm. film seems prefer- 
able. For smaller and more compact studies the 


4X5" films seem the method of choice.—Fames 
J. McCort, M.D. 


Evkin, F., Irwin, Mary A., and 
KurRTZHALZ, CHARLES. A mass chest x-ray 
survey in Philadelphia war industries. 4m. 


Rev. Tuberc., June, 1946, 53, 560-565. 


This paper presents the results of a photo- 
roentgen chest survey made of 71,767 civilians 
employed in three large military industrial 
plants in Philadelphia. 


A total of 1,633 persons (2.3 per cent) had 


roentgenographic evidence of damage to the. 


lungs by re-infection tuberculosis. There were 
147 cases in which the extent of the disease was 
not specified. Of the remaining 1,486, 1,048 
(70.5 per cent) were minimal, 353 (23.8 per cent) 
moderately advanced, and 85 (5.7 per cent) 
far advanced. 

The prevalence of tuberculosis increases with 
age. In white males the percentage of tubercu- 
losis rises consistently from 0.3 per cent in the 
fifteen to nineteen year age group to 9.4 per 
cent) in the age group sixty-five or over. This 
steady increase in tuberculosis prevalence is not 
confined to white males; it was noted also in 
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colored males and in females, both white and 
colored. 
Cardiovascular abnormalities found inci- 


dental to the search for tuberculosis number 
1,409, or 2.0 per cent of those studied. 

(Note: The statistics given here are based 
entirely upon the survey film reading. A clinica] 
follow-up on these cases is not given.)—‘Fames 


¥. McCort, M.D. 


Davies, Rosperts, Hepsperc, G. A., and 
FiscHer, Mario. The St. Louis County 
tuberculosis survey. 4m. Rev. Tuberc., March, 
1946, 53s 240-249. 

Thirty-four thousand and fifty-four persons 
were examined, of whom 579 (1.7 per cent) had 
significant tuberculous lesions. Thirty-eight 
(0.1 per cent) had definitely active pulmonary 
tuberculosis, 24 had suspiciously active tuber- 
culosis and 42 were admitted to the sanitarium. 

Two-thirds of the active cases had negative 
sputum on microscopic examination of five con- 
centrated twenty-four hour specimens. 

One thousand square miles of the county 
have been covered by complete community 
surveys. Examinations were made of 16,870 - 
persons or a median of 87 per cent of the com- 
munities surveyed. 

The cost of this survey for one year was 
$19,144.85, or 56 cents per person examined, 
$33.07 per significant case of tuberculosis found 
and $308.79 per definitely or suspiciously active 

case.— James F. McCort, M.D. 


Cut er, J. W., SHARPE, A. M., Woop, J. W., 
and Bernuarpt, R. W. Community or- 
ganization for mass chest x-ray surveys. 4m. 
Rev. Tuberc., March, 1946, 53, 224-239. 


This presentation concerns itself with the de- 
velopment of cooperative community case- 
finding program in Delaware County, Pennsyl- 
vania, where the practicing medical profession 
has assumed active leadership. 

The program is organized as a cooperative 
community undertaking of all local groups in- 
terested in tuberculosis case-finding. The work 
of the various groups is coordinated through a 
County Chest Survey Committee on which all 
have representation. This committee discusses 
principles of cooperation, studies reports, and 
is charged with the responsibility (through the 
cooperating agencies) of developing and super- 
vising an over-all tuberculosis case-finding 
program for the whole county. All major dis- 
cussions, however, are subject to approval by 
the County Medical Society, the voluntary 
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Tuberculosis,Association, and the Departments 
of Health, to establish harmony of purpose and 
avoid duplication of effort.—Fames F. McCort, 
M.D. 


ScHILLER, IsraeL A. Chest photoroentgeno- 
graphy in Army physical examinations. 4m. 
Rev. Tuberc., Feb., 1946, 53, 103-114. 

The results of the routine chest roentgeno- 
graphic examinations of 40,283 men with 4 by 
5 inch stereoscopic photoroentgenograms at the 
Buffalo Induction Station are presented. 

Fight hundred fifty-six, or 2.12 per cent, were 
rejected because of pulmonary disease as re- 
vealed in the photoroentgenogram, of which 
632, or I.$7 per cent, were for tuberculosis and 
224, or 0.§5 per cent, for non-tuberculous pul- 
monary diseases. 

The cases of tuberculosis were divided as 
follows. There were 183 men, or 0.45 per cent, 
with active or clinically significant tuberculosis; 
403, or 1.0 per cent, with arrested tuberculosis; 
40, or 0.10 per cent, with primary tuberculosis. 

Approximately 40 per cent of the men re- 
jected were deferred temporarily. Thus of the 
632 cases rejected for tuberculosis, 258, or 0.64 
per cent, were temporarily deferred in order to 
determine the stability of the lesion. 

The rejection rate of tuberculosis varied con- 
siderably among the four categories of men 
examined, the oldest group showing the highest 
rate and the youngest group the lowest. The 
high rate among the older men was the result of 
a greater prevalence of arrested tuberculosis. 
James F. McCort, M.D. 


Moraan, Russet H., and Van ALLEN, WIL- 
LARD W. Standardization of photofluoro- 
graphic equipment. 4m. Rev. Tuberc., April, 
1946, 53, 291-296. 


In an effort to bring about standardization 
in basic design of the various photofluoro- 
graphic units contemplated by the several 
companies, the Tuberculosis Control Division 
of the U. S. Public Health Service requested the 
National Electric Manufacturers Association to 
call a meeting of representatives of the roent- 
gen-ray industry for discussions on the subject. 
As a result of this meeting and of subsequent 
research, it was decided to standardize 70 mm. 
in photofluorographic equipment as follows: 

1. The photofluorographic film should be of 
the blue sensitive type. 

2. Photofluorographic screen should be of the 
blue emitting type. 

3. Photofluorographic screen should be 
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15 X17 inches in size. 

4. The distance from the roentgen tube to 
the photofluorographic screen should be 40 
inches. 

5. The roentgen tube should shift for 
stereoscopy 2.5 inches. 

6. The distance between the centers of suc- 
cessive exposures on the 70 mm. film roll should 


be 3.25 inches.—Fames F. McCort, M.D. 


Jorpan, Hovey. Respiratory malformations; 
types, causes and significance. 4m. Rev. 
Tuberc., Jan., 1946, 53, 56-70. 

Respiratory malformations (structural anom- 
alies of the respiratory system or of respiratory 
tissue) occur in about I to 2 per cent of persons. 
Abnormalities of lobes and fissures are most 
frequent. Agenesis of the lung, anomalous 
respiratory tissue pedunculated to a _non- 
respiratory structure and cysts of respiratory 
tissue within the wall of a non-respiratory organ 
or structure are the types which occur least fre- 
quently. 

It is stated that these malformations do not 
become diseased more frequently than do other 
somatic tissues and manifest no particular tend- 
ency toward malignancy. Functional accessory 
lobes and respiratory cysts connected to the 
tracheobronchial tree become diseased most 
frequently and non-functional lobes least fre- 
quently. 

It is important, particularly in thoracic diag- 
nosis, to realize that a respiratory anomaly may 
be present in any case, that it may alter physi- 
cal findings and roentgenograms, and to 
differentiate these anomalies from other clinical 
conditions of the thorax and mediastinum.— 


James F. McCort, M.D. 


MacpHerson, MarcGaret. Some atypical pri- 
mary tuberculous lesions. Proc. Roy. Soc. 
Med., Jan., 1948, 47, 60-64. 


Approximately 80 to go per cent of adole- 
scents of fifteen years of age have positive 
tuberculin reactions. Comparison of this figure 
with morbidity rates for tuberculosis indicates 
that the majority of primary lesions are in- 
nocuous and heal well with little clinical effect. 

Primary infections are often more serious in 
young children and infants. These children may 
develop tuberculous bronchopneumonia or gen- 
eralized lesions with miliary tuberculosis. Sec- 
ondary changes such as bronchial occlusion 
may occur from caseating lymph nodes. If 
death does not occur, complete healing of the 
lesion usually takes place. 
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After fourteen years of age the primary infec- 
tion may resolve or it may have a direct as- 
sociation with the type of active pulmonary 
tuberculosis usually associated with adult life. 

Five cases of childhood (primary) pulmonary 
tuberculosis cases are presented. These lesions 
show unsuspected changes. By inference the 
lack of clinical signs does not always indicate a 


stable lesion.—D. R. Bernhardt, M.D. 


Gorpon, JosepH, and Brook, Ray. The 
localization of pulmonary cavities by a 
modified roentgenographic technique. Ff. 
Thoracic Surg., April 1948, 77, 274-279. 

The size and location of a tuberculous pul- 
monary cavity determines the extent of a thora- 
coplasty. The conventional posteroanterior 
roentgenogram ordinarily used is not always 
satisfactory for accurate localization of the 
cavity with relation to the overlying ribs. A 
more reliable method for determining its posi- 
tion is described. 

The annular shadow, localized by fluoro- 
scopy or by a lateral view, is outlined on the 
skin either anteriorly or posteriorly, depending 
on its location. The patient is then taken to the 
roentgenographic room and the tube is aligned 
so that the central ray passes through the cavity 
the patient being placed so that the cavity is 
the shorter distance from the film. 

Comparison of this new technique with the 
conventional film in the case of a cavity which 
lay nearer the posterior wall showed the follow- 
ing difference. The cavity appeared larger in 
the conventional posteroanterior film and some- 
what higher in the anteroposterior film than the 
level determined by fluoroscopy. In the films 
taken with the tube aligned to the skin mark- 
ings, the location of the cavity corresponded 
with the fluoroscopic centering. On the basis of 
the above technique, it would be possible, in 
some cases, to resect fewer ribs and still be be- 
low the roentgen level of the cavity as con- 
trasted with the shadow in the conventional 


film.—Frederick M. Reis, M.D. 


TERPLAN, Kornet. Anatomical studies on 
human tuberculosis. XXI. The reinfection 
complex; additional observations. 4m. Rev. 
Tuberc., Feb., 1946, 53, 137-174. 

The detailed anatomical findings in 29 addi- 
tional cases of pulmonary reinfection complex 
are presented. In all, obsolete remnants of the 
primary pulmonary infection could be demon- 
strated, consisting in 22 cases of typical stony- 
ossified scars of the primary complex, while in 7 
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they were restricted to a single parenchymal 
focus. In only 2 instances had _ tuberculosis 
disease developed in connection with the rein- 
fection complex, with tuberculous pleuritis, 
miliary tuberculosis and tuberculous menin- 
gitis in one and with selective hematogenous 
tuberculosis of the tongue and adrenals in the 
other. 

There is no noteworthy difference in the loca- 
tion of primary and reinfection foci in regard 
to the single lobes of both lungs. The difference 
between the sizes of primary and reinfection 
foci is distinct. With one exception, the old 
primary foci did not exceed 5 mm. in diameter. 
The great majority of reinfection foci measured 
between 5 and 18 mm. and a few 21 to 25 mm. 
Such large reinfection foci might represent the 
substrate of tuberculomata incidentally dis- 
covered by roentgen examination. Extent of the 
lymph node changes region to primary and re- 
infection foci was about the same in 14 cases; in 
7 it was greater in the reinfection complex; in 
one it was greater in the old primary complex. 
James. McCort, M.D. 


TERPLAN, KorNEL. Anatomical studies on 
human tuberculosis. XXII. Primary foci 
without lymph node changes. 4m. Rev. 
Tuberc., April, 1946, 53, 393-402. 


The morphological analysis of the 27 cases in 
this series with one or more primary foci with- 
out lymph node changes, represents a_per- 
centage of 28.1 out of a total of 96 cases with 
anatomical findings of tuberculosis. From this 
it can be concluded that such minimal primary 
tuberculous infections of the lung tissue are not 
at all uncommon. They prove that primary in- 
fections can heal in situ without involving re- 
gional lymph nodules or lymph nodes. That 
such a successful healing at the site of the pri- 
mary lesion by complete encapsulation and scar 
formation is not necessarily a protection against 
a reinfection was shown in a few instances pub- 
lished in previous papers on the reinfection 
complex. 

Whether or not one is justified to postulate 
slight (abortive) infections caused by a rela- 
tively small number of bacilli as the main 
causative factor for these restricted tissue 
reactions and the small size of these primary 
tubercles cannot be stated with any degree of 
certainty on the basis of these findings. The 
factor of successful resistance of the host tissue 
appears of no less importance.—Yames 7. 


McCort, M.D. 
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LANDAU, GeorGeE M., and Scuorscu, HILDE- 
GARDE A. The adult silent chest. Radiology, 
Jan., 1948, 50, 37-43. 

The authors distinguish between (1) mass 
surveys, which though admittedly valuable, 
often fall short in that too frequently they serve 
only as a screening method to exclude poor 
risks from employment, and thus result in a 
loss of much valuable information to the in- 
dividual and to the community, and (2) routine 
films as taken of patients admitted to a medical 
establishment. They emphasize the importance 
of taking a chest film of every patient admitted 
to a hospital, clinic or doctor’s office, as from 8 
to 22 per cent of these individuals show disease, 
a higher percentage of positive findings than 
with any other routine procedure such as 
urinalysis, blood count or blood Kahn test. This 
is not to imply that laboratory procedures take 
precedence over history and physical examina- 
tion though they may serve as a lead to indicate 
further diagnostic procedures of various types, 
including exploratory surgery. Attention 1s 
called to the four cardinal points set forth by 
Wangensteen as to what the clinician desires 
from a roentgen examination: (@) information 
to confirm the diagnosis tentatively made on 
the basis of history and physical examination; 
(6) information to exclude certain diagnostic 
possibilities; (c) information which may lead to 
a diagnosis not previously thought of; (d) in- 
formation as to the details of the pathologic 
anatomy present. 

Six cases discovered during routine chest 
roentgenography are presented to stress the 


necessity of early diagnosis and treatment of 


intrathoracic lesions, particularly those which 
threaten the patient’s life. The value of such a 
program to the patient, the community, the 
student doctor and the profession of medicine 
is emphasized.—William N. Thomas, M.D. 


ELGENMARK, OLLE, and KJELLBERG, SVEN 
Hemosiderosis of the lungs—typical 
roentgenological findings. Acta radiol., Jan., 
1948, 29, 32-36. 

Apparently the first to describe this disease 
was Ceelens who in 1921 published an account 
of 2 cases of brown induration which was not 
due to heart disease. 

Signs and Symptoms. (1) Cyanosis and 
dyspnea which usually appear soon after birth 
or during the first few years of life; (2) cough 
with sputum in most cases—the sputum may 
be blood tinged and contain hemosiderin pig- 
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ment; (3) anemia of the secondary type; (4) 
eosinophilia between 5 and 10 per cent; (5) 
moderate leukopenia in some Cases; (6) slight 
elevation of temperature and sedimentation 
rate with normal pulse; (7) chest findings—a 
certain dullness over the pulmonary fields, 
harsh breath sounds and rales. 

Roentgen Findings. The roentgen findings in 
the lungs are so characteristic that pulmonary 
hemosiderosis can be diagnosed solely on the 
grounds of these findings in practically every 
case. There are diffuse shadows of increased 
density scattered over all the pulmonary fields 
and independent of the borders of the lobes. 
Sometimes, there is increased density at the 
bases. The cloudiness often alternates with 
mottling of a mossy appearance. There are also 
enlarged and deepened hilar shadows. (In this 
disease the alveoli may become filled with iron 
pigment.) 

Treatment. Symptomatic. 

Prognosis. Bad in spite of the occurrence of 
remissions of varying duration. 

Incidence. More common in women than in 
men.—Mary Frances Vastine, M.D. 


Pascucci, Lucien M. Pulmonary disease in 
workers exposed to beryllium compounds; its 
roentgen characteristics. Radiology, Jan., 
1945, 50, 23-36. 


Thirty-two cases of patients who had been 
exposed to beryllium compounds in plants mak- 
ing electric and fluorescent lamps, or who were 
engaged in the manufacture of beryllium copper 
alloy were studied from the clinical, pathologi- 
cal and roentgenological standpoints and the 
findings summarized. The average duration of 
exposure was sixteen months and a delay in on- 
set of symptoms or positive roentgen findings 
was noted averaging twenty-four months, fol- 
lowing cessation of exposure. Dyspnea, cough, 
and weight loss were the most frequent symp- 
toms, though fatigue, lassitude, anorexia, and 
low-grade fever were also occasionally present. 
Physical findings were limited to impaired 
resonance and fine rales throughout the lungs. 
Cyanosis was present in several patients. A 
secondary polycythemia and respiratory dis- 
ability as determined by ventilatory function 
tests were also noted. Pathologically the pre- 
dominant finding in the lungs was a granulo- 
matous reaction infiltrating or completely 
obliterating the interstitial tissue, a similar 
process being observed in the mediastinal nodes 
in some cases. Roentgenograms showed a well 
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developed pulmonary process in all cases, 
consisting of a widespread fine to punctate and 
coarsely nodular infiltration involving both 
lungs uniformly but generally sparing the apices 
and costophrenic sulci, the intensity of the 
shadows being usually greater in the middle 
third of the lung fields. Depending upon the 
size and intensity of the shadows the infiltration 
has been classified as either granular, with a 
fine, diffuse, stippled appearance, or nodular, 
with larger and coarser, discrete, less numerous 
individual infiltrates. The vascular markings 
were obscured and lymph node enlargement was 
present in most cases. 

At this time valid correlation between the 
clinical course and the roentgen findings is not 
possible. Of those followed to date, 30 per cent 
have died, 30 per cent are unimproved and 40 
per cent improved. Many, though clinically 
improved, show persistent pulmonary infiltra- 
tion, the eventual outcome of which is unknown 
and it is emphasized that roentgen changes 
may exist without symptomatology. 

Roentgen differential diagnosis includes the 
pneumoconioses, Boeck’s sarcoid, chemical 
pneumonitis, tuberculosis, the bronchomycoses, 
cardiovascular disease, miliary carcinosis and 
erythema nodosum. The occupational history, 
clinical findings and serial roentgenograms are 
usually necessary to provide a final solution. 


William N. Thomas, M.D. 


Cosrero, I. Some aspects of the evolution of 


silicotic lesions. 4m. F. Path., Jan., 1948, 
24, 49-81. 


The first third of this presentation is devoted 
to precise outlines of the staining methods 
(silver impregnation techniques of Rio-Hor- 
tega) employed in the study, and the remainder 
to an analysis of the structural changes con- 
tributing to the evolution of the nodular and 
non-nodular silicotic lesions. Excellent repro- 
ductions of photomicrographs accompany the 
text. 

Nodule formation is initiated around vessels 
about which the minute silica crystals are de- 
posited by alveolar macrophages. A prolifera- 
tion of reticulat fibers occurs in a dense net 
about the central vessel. The reticular arrange- 
ment is lost as the process continues and the 
fibers are partially transformed into collagenous 
substance. The central vessel at first shows an 
obliterating angiitis and may later become com- 
pletely obstructed. The silicotic node continues 
to grow as long as reticular fibers are present. 
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With complete collagenization, growth is com- 
plete. 

Nodules grow by (a) apposition of adjacent 
nodules in later stages of development, (b) or- 
ganization of the exudate of the desquamative 
pneumonia which marks the limit of the de- 
veloping nodule and (c) transformation of ad- 
joining atelectatic zones. 

Silver impregnation techniques reveal detail 
of the widening of the adventitial lymphatic 
space about the intranodular blood 
Within these spaces lymphocytes, macrophages 
and silica crystals are observed, and it is 
postulated that these elements are carried there 
passively following the physiologic “draining 
current” from the alveoli. Endothelial prolifera- 
tion with luminal narrowing may occur later. 
The nodes may be penetrated by newly formed 
capillaries arising from nearby interalveolar 
septa. 

Opposed to the hyalinization and contraction 
of the nodules there are occasionally autolytic 
phenomena with softening of fibrous nodes due 
to proteolytic action of phagocytes as well 
formation of new capillaries contributing to the 
softening process. 

Macrophages appear quite early about the 
vessels of a developing nodule. Many come 
from alveoli and carry the siliceous crystals into 
the adventitial spaces. Others are possibly 
formed in situ by histiocytes. As the dust 
particles accumulate, more macrophages are 
formed. The macrophages are eventually de- 
stroyed by autolytic changes and by the retract- 
ing hyaline bundles. 

Aside from the silicotic nodule there occur 
diffuse sclerotic plaques, peribronchial sclerosis 
and proliferative pleuritis. These lesions have 
different characteristics related to the different 
type of lymphatic drainage in each region. They 
are similar in most respects, however, to the 
typical silicotic nodule.—Victor Kremens, M.D. 


vessels. 


Dayman, Howarp, Latent silicosis and tuber- 
culosis. 4m. Rev. Tuberc., 
554-559- 


Four cases of silicotuberculosis with autopsy 
findings are presented. a result of these 
studies the author has come to regard with 
concern a history of even relatively short ex- 
posure to silica dust in a tuberculous patient. 
Silicosis can exert a harmful effect on the pa- 
tient’s resistance to tuberculosis even when 
generalized pulmonary fibrosis due to silica is so 
slight that evidence of it is meagre or entirely 
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lacking on the technically satisfactory roent- 
genograms.—fames F. McCort, M.D. 


H., Neuuor, H. Chronic 

mediastinitis and mediastinal 
lymphadenitis; report of two cases illustrat- 
ing certain complications with 
measures for their relief. 4m. Rev. 
Jan., 1948, 57, I-17. 


AuFsEs, A. 


tuberculous 


and 


surgical 
Tuberc., 
Tuberculosis of the mediastinal nodes is 
most frequently found in children, but is not 
rare in adults. The disease may pursue one of 
two courses: (1) generalized dissemination with 
early death, often by rupture into a blood ves- 
sel; (2) a chronic form in which the disease 
remains localized in the mediastinal nodes or 
the mediastinal tissues in general. 

If the latter occurs it may progress to cure 
with calcification, or cause complications be- 
cause of pressure on surrounding structures 
notably the superior vena cava. It may rupture 
into a bronchus and cause tuberculous pneu- 
monitis. The most common complication is 
development of esophageal traction diverticula, 
usually at the level of the bifurcation of the 
trachea. Esophageal perforation may occur at 
the tip of the diverticulum and a fistula develop 
between the esophagus and a bronchus or the 
pleural cavity. 

Symptoms of obstruction of the superior 
vena cava were found to be due to a diffuse 
tuberculous inflammatory process in one of the 
two cases reported. Improvement following 
exploratory thoracotomy occurred for no ap- 
parent reason.—R. 4. Butz, M.D. 


GoTTLiEB, CHARLES, and SHARLIN, H. S. Hilar 
densities simulating neoplasms. Radiology, 
Jan., 1948, 50, 57-64. 


The problem of the differential diagnosis of 
pulmonary lesions only as they are found in the 
hilar region on a single posteroanterior chest 
film is discussed. As there are no roentgeno- 
graphic criteria pathognomonic of carcinoma of 
the lung in the early stages, an etiologic diag- 
nosis should not be made without the aid of 
clinical and laboratory information, including 
bronchoscopy and biopsy. The authors consider 
bronchoscopy to be the decisive factor in mak- 
ing an early diagnosis in most instances. 

The importance of serial roentgenograms in 
establishing a final diagnosis is stressed, and 
that oblique and lateral views are necessary for 
exact localization. Eight cases are discussed and 
comparative roentgenograms reproduced to 
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show the essential similarity of the hilar 
densities of central pneumonia, Loffler’s eosino- 
philic pneumonia, primary hilar tuberculosis, 
lung abscess, delayed resolution of pneumonia 
and bronchogenic carcinoma as seen on the 
initial examination.—William N. Thomas,M.D. 


Carson, M. J., and Burrorp, T. H. Diag- 
nosis and surgical treatment of certain con- 
genital cardiovascular anomalies. F. Pediat., 
May, 1948, 32, 495-515. 

This article deals with the anatomy, physiol- 
ogy, diagnosis and treatment of those con- 
genital cardiovascular lesions which are amen- 
able to surgical treatment. For purposes of this 
review only the portions of the article dealing 
with the roentgen changes will be considered. 

Patent Ductus Arteriosus. The heart is usually 
of normal or slightly enlarged size. The pul- 
monary conus is dilated and the lungs show 
vascular congestion. Hilar pulsations are often 
noted at fluoroscopy. Interauricular septal de- 
fect may be differentiated from a patent ductus 
by the presence of constant cardiac enlarge- 
ment, enlargement of the right auricle and 
ventricle, and a small or absent aortic knob and 
ascending aorta. Angiocardiography reveals a 
left to right shunt, by continued opacification 
of the right auricle beyond the time when it 
should have cleared. 

In the presence of an interventricular septal 
defect the roentgenograms usually show an 
enlarged right ventricle and pulmonary conus. 
In pulmonary stenosis the roentgenograms will 
show a small or absent conus with decreased 
prominence of the hilar vessel shadows and 
absence of hilar pulsations. Angiocardiography 
may demonstrate the stenosed segment. 

Coarctation of the Aorta. This may be of two 
types: the infantile, in which generalized nar- 
rowing of the aorta is present, and the adult 
type, in which a localized constriction of the 
aorta occurs, usually just beyond the insertion 
of the ductus arteriosus. In the adult type 
notching of the lower ribs occurs in later life. 
The ascending aorta is dilated and the aortic 
knob is small, or absent. The left ventricle is 
hypertrophied. Angiocardiography may visu- 
alize the area of constriction. 

Pulmonary Stenosis. The typical roentgen 
findings in this condition include: 

1. Enlargement of the right ventricle with 

elevation and blunting of the cardiac apex. 

2. Loss of normal prominence of the pul- 
monary conus, 
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3. Absence of pulmonary congestion and 
hilar pulsations. 

4. Indentation of the right side of the 
esophagus on the esophagogram. 

5. Simultaneous visualization of the aorta 
and pulmonary artery by angiocardio- 
graphy. 

In the differential diagnosis the Eisenmenger 
complex may be ruled out by the presence of an 
exaggerated pulmonary conus with pulmonary 
congestion and hilar pulsations in the latter. In 
persistence of the truncus arteriosus there is a 
sharp angulation of the cardiac silhouette to the 
left of the sternum, the cardiac knob is promin- 
ent, and the pulmonary conus is absent. The 
right ventricle extends outward like a shelf in 
the left anterior oblique projection. 

The heart has a globular shape in complete 
transposition of the great vessels. 

Anomalies of the Aortic Arch. 

Right-sided aortic arch: The aortic knob 
is on the right and absent on the left. On 
the esophagogram the right side of the 
esophagus 1 is indented in the posteroante- 
rior view at the level of the arch and the 
posterior portion of the esophagus in the 
lateral view. 

2. Double aortic arch: In this condition the 
barium-filled esophagus is indented on 
both right and left sides at the level of the 
aortic arch and laterally there are anterior 
and posterior indentations.—Rol/fe M. 
Harvey, M.D. 


Fasricius, Bryan. Kymographic studies of the 
function of the auricle. Acta radiol., Feb., 
1948, 29, 152-158. 

By simultaneously taking electrocardiograms 
and kymograms (with 36 mm. grid diaphragm) 
it is possible to determine the relations in time 
between the movements along the left border 
of the auricle and the left ventricle. By this 


method it is found that both the medial and the: 


lateral movements in the auricle may occur at 
any point of time during the movement of the 
border of the ventricle. It must therefore be 
considered as probable that the auricle does 
not have any independent, regular, muscular 
function but serves as a complementary space 
during the ventricular systole to keep the 
surface of the heart constant.—Mary Frances 
Vastine, M.D. 


Boypen, Epwarp A., and J. 
Gorpon. An analysis of variations in the 
bronchovascular pattern of the right upper 


lobe of fifty lungs. dm. F. Anat., Jan., 1948, 

82, 27-74. 

Bronchi. The authors established the prevail- 
ing arrangement of structures in the upper lobe 
of the right lung and the significant variations 
in the bronchial and vascular patterns by dis- 
section of fifty lobes supplemented by injection 
of bronchopulmonary segments in fresh speci- 
mens. 

The most common pattern of branching of 
the right upper lobe bronchus (38 per cent) was 
a trifurcation into (1) apical, (2) anterior, and 
(3) posterior segmental bronchi. Each of these 
segmental bronchi subdivides into two rami 
which further divide into smaller branches. 

The apical segmental bronchus subdivides 
into an apical and an anterior ramus; the 
anterior trunk into a lateral and anterior 
ramus; and the posterior trunk into an apical 
and posterior ramus. These rami then branch 
into apical, lateral, anterior or posterior stems. 

The most common variation (28 per cent) in 
the bronchial arrangement of the right upper 
lobe is the outgrowth, from the anterior seg- 
mental bronchus, of a large accessory trunk, 
known as_ accessory  apical-anterior 
bronchus. This accessory trunk aerates the area 
usually ventilated by the anterior ramus of the 
apical segmental bronchus. This results in an 
extension of the anterior segment towards the 
apex or even into it. 

The second variation (14 per cent) is an ante- 
rior displacement of the apical segmental 
bronchus upon the upper lobe stem, so that it 
takes over much of the territory supplied by 
the anterior ramus of the anterior segmental 
bronchus, along the anterior surface of the lobe. 
This variation has the reverse effect of the first 
variation. 

The third variation (16 per cent) is a separa- 
tion of the two rami of the posterior bronchus 
in such a way that its apical ramus originates 
superiorly with the apical bronchus and the 
posterior ramus inferiorly with the anterior 
bronchus. This results in the apical ramus in- 
vading the apex and the presence of an inde- 
pendent axillary bronchus. 

The fourth variation (4 per cent) is made up 
of minor rotations of the segmental bronchi. 

Arteries and Veins. In the right upper lobe the 
segmental arteries, which are branches of the 
right pulmonary artery, accompany the three 
segmental bronchi of that lobe and are given the 
same names as the corresponding bronchi. The 
three major veins are tributaries of the right 
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superior pulmonary vein. Each vein lies inferior 
to the segmental bronchus and bears the same 
name. 

There are, of course, variations in the origin 
and distribution of the segmental arteries and 
veins, as in the bronchi, but these variations are 
too numerous to describe here and are of less 
interest than the bronchial variations to the 
roentgenologist.—fohn M. Dennis, M.D., and 
Walter L. Kilby, M.D. 


Maier, Herspert C., HIMMELSTEIN, AARON, 
Ritey, RicHarp L., and Bunin, Josepu J. 
Arteriovenous fistula of the lung. ¥. Thoracic 
Surg., Feb., 1948, 77, 13-26. 


An arteriovenous fistula not caused by 
trauma, infection, or degenerative changes is a 
form of cavernous hemangioma. Blood may be 
shunted from the pulmonary artery to the 
pulmonary vein and left auricle with consequent 
cyanosis and polycythemia. Heredity plays a 
role in the occurrence of this lesion. 

The symptoms and physical findings are dis- 
cussed. The roentgen findings are: one or more 
areas of density with a somewhat rounded or 
irregular margin which even may be wormlike. 
Stereoscopic views and planigrams may demon- 
strate the connection with the pulmonary 
vascular tree to better advantage. Angiocardio- 
grams confirm the diagnosis. One-half of the 
reported cases exhibited multiple lesions. The 
differential diagnosis from other lesions with 
polycythemia is discussed. 

The treatment of this lesion is surgical ex- 
cision. One case is reported which was compli- 
cated by subacute bacterial endocarditis and 
which was successfully treated by chemo- 
therapy and lobectomy. The physiological alter- 
ations by an arteriovenous fistula in peripheral 
and pulmonary circulation are compared. 


Frederick M. Reis, M.D. 


Err_er, Don B., and BLapes, Brian. Surgical 
treatment of the solitary lung metastasis. 7. 
Thoracic Surg., Feb., 1948, 77, 27-37 


This paper is intended to show that surgical 
extirpation of solitary lung metastasis may save 
cases thought to be hopeless heretofore. 

Only 6 cases have been reported up to the 
time this paper was written, the first case hav- 
ing been done in 1938. The metastases were ex- 
tirpated a few months to thirteen years after 
the primary lesion had been removed. All cases 
reported were living and well up to this time 
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except one, who died of visceral metastasis 
nine months after pneumonectomy. 

Two cases were reported by the authors. The 
first case had a metastatic lung lesion removed 
three months after surgery for a malignant 
synovioma of the thigh. The patient was living 
and well seventeen months after the primary 
resection. The second case was operated upon 
for metastasis secondary to carcinoma of the 
sigmoid three years after primary resection. Six 
months later another metastasis to the brain 
was resected. The patient reported well one 
year later. 

Excisional therapy is indicated where the 
primary tumor has been extirpated and careful 
search reveals no manifestations of extension 
other than the solitary metastasis.—Frederick 
M. Reis, M.D. 


BaarsMA, P. R., Dirken, M. N. J., and 
Huizinca, Eetco. Collateral ventilation in 
man. ¥. Thoracic Surg., April, 1948, 77, 252- 
263. 


Collateral ventilation has been established in 
dogs and rabbits. When a side branch of a lobe 
of the lungs is disconnected, the segment sup- 
plied is still ventilated to a considerable extent 
because air can circulate via the normal part of 
the bronchus and the alveolar vents. This is 
also true for man. Two clinical cases are de- 
scribed to prove this. In both patients studied, a 
metal foreign body had been aspirated. In the 
first, the whole of the lower bronchus was ob- 
structed and the typical picture of atelectasis 
was observed. In the second case described,the 
foreign body was localized below the first dorsal 
branch of the left lower bronchus obstructing 
completely the remaining portion of the left 
lower bronchus. There was no trace of atelec- 
tasis and no symptoms of bronchostenosis. In 
this case there was collateral ventilation 
through the unobstructed first dorsal branch. A 
schematic representation of the situation in 
these 2 cases is given. The authors reproduced 
this situation in several patients by using an 
inflated catheter, connected to a spirometer, 
to occlude the left lower lobe bronchus and the 
posterobasal branch respectively. Collateral 
ventilation could be proved by these experi- 
ments. 

The presence or absence of resorption atelec- 
tasis is determined by the possibility or ab- 
sence of collateral ventilation. Under certain 
anatomic conditions collateral ventilation 1s 
impossible. In 1 out of every 10 cases the first 
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dorsal segment of the lower lobe is separated 
from the rest of the lower lobe by a fissure. 
Obstruction of this branch will automatically 
bring about atelectasis in these cases. 

Collateral ventilation is eliminated (1) by 
shallow breathing, or (2) by an inflammation 
developing in a part of the lung which is not 
disconnected. This explains the pathogenesis 
of postoperative collapse of the lung, the stripe- 
like atelectasis of Fleischner, and other in- 
stances of focal collapse of the lung. 

When a lobar bronchus is obstructed, there 
is no collateral ventilation, and atelectasis fol- 
lows. When a side branch is obstructed, there is 
no atelectasis due to collateral ventilation. 
Atelectasis develops only if collateral ventila- 
tion is impossible due to certain anatomic con- 
ditions, or because of inflammation or shallow 
breathing. The great importance of collateral 
ventilation is described.—Frederick M. Reis, 
M.D. 


Mater, Hersert C. Bronchiogenic cysts of the 
mediastinum. dun. Surg., March, 1948, 727, 
470-502. 

Until recently, bronchiogenic cysts of the 
mediastinum were considered very rare; how- 
ever, with the increased use of large chest sur- 
veys more cases are coming to light. The author 
reviews the literature and reports 8 cases of his 
own. Embryonically these cysts are considered 
remnants of the primitive foregut becoming 
separated from the tracheobronchial tree. They 
are often multiloculated and usually contain all 
the structures of a bronchus. Symptoms are 
caused by size and location of the cysts and are 
related to the amount of compression of the 
tracheobronchial tree. Because growth is very 
slow, they rarely are noted before adult life. The 
author has divided the bronchiogenic cysts into 
regional groupings of (1) paratracheal; (2) 
carineal; (3) hilar; (4) para-esophageal; and (5) 
miscellaneous. The clinical and pathological 
features of each group are well presented. In the 
differential diagnosis of the paratracheal group 
substernal thyroid, thymic tumor, intra- 
thoracic hygroma and aneurysm of the in- 
nominate must be considered; while with the 
hilar and para-esophageal groups, dermoids 
and neurogenic tumors must be ruled out if 
possible. The author cites Robbins in that 
bronchiogenic cysts may have the roentgeno- 
logical characteristics of moving and changing 
shape with respiration. 

Surgical excision using a posterolateral trans- 
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pleural approach is recommended for all cases 
as the exact nature and extent of mediastinal 
lesions is not always certain. Experience has 
shown that incomplete removal of bronchio- 
genic cysts may be accomplished without the 
complications seen with dermoid and gastric 
cysts when a portion of the cyst wall remains. 
With present improved thoracic techniques 
postoperative complications after removal of 
bronchiogenic cysts are minimal.—T. D. Allison 
M.D., and C. L. Hinkel, M.D. 


SALINGER, Hans. The roentgen examination of 
the mediastinal lung hernia with reference to 
tomography. Acta radiol., Feb., 1948, 29, 130 
138. 

Mediastinal hernia may result from excessive 
pressure as well as from underpressure in one 
hemithorax. Accordingly there are two forms of 
mediastinal hernias: (1) one due to excessive 
pressure, and (2) the other from traction due to 
diminished pressure. Two resilient areas in the 
mediastinum described by Nitsch must be con- 
sidered as underlying factors in the production 
of these hernias: (1) The first one is behind the 
manubrium sterni in the upper anterior 
mediastinum at the level of the costosternal 
junction of the first to the third ribs: (2) The 
second one is in the lower posterior medias- 
tinum at the level of the fifth to the eleventh 
thoracic vertebrae. Barsony and Wald described 
another weak place: (3) This one is at the level 
of the third to the fifth thoracic vertebrae be- 
tween the vertebrae and the esophagus. 

The pulsion hernia can be seen by fluoros- 
copy without employing roentgenographic 
methods: during expiration a sharply outlined 
transparent field appears within the increasing 
density of the normal lung close to the medias- 
tinum at the level of the anterior ends of the 
first to the third ribs. During inspiration it 
diminishes in size or disappears. This area is an 
air-filled pouch of the contralateral pleura. 

The mediastinal hernia caused by traction is 
usually the consequence of a shrinking process 
of the lung. In some manipulations as in the 
establishment of a pneumothorax or in thoracic 
operations, air may pass over into the pleural 
cavity of the healthy hemithorax. Hernias 
caused by traction are best shown by tomo- 
graphy. The diagnostic signs seen in the tomo- 
gram are the upper borderline of the hernia and 
the visualization of blood vessels crossing from - 
the healthy hemithorax into the pouch of the 
hernia.—Mary Frances Vastine, M.D. 
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Oxtsson, Accidental extrapleural pneu- 
mothorax. Acta radiol., Feb., 1948, 29, 117 
129. 

When gas is injected intrapleurally for col- 
lapse therapy some may accidentally be de- 
posited extrapleurally. The greatest disad- 
vantage of this complication lies in the risk of 
incurring adhesions which are caused by the 
closer apposition between the pleural sheaths. 
The size of the pneumothorax cavity is corre- 
spondingly reduced. 

Roentgenographic Signs. The detached pari- 
etal pleura is visualized in the roentgenogram 
as a membrane bulging out from the chest wall 
over a short or long distance. 

Frequency. This is difficult to estimate but it 
is probably not uncommon. 

Significance. 

1. Extrapleural pneumothorax may give rise 

to symptoms such as pain in the hypo- 
chondrium and a tight feeling in the chest. 


2. The extrapleural cavities may be con- 
fused with adhesions. 
3. Manometric changes may be puzzling 


and lead to the abandonment of collapse 
therapy. 

4. The extrapleural deposit of gas brings the 
two pleural sheaths nearer to one another 
and adhesions are formed.—Mary Frances 


Vastine, M.D. 


VAN DER Sar, A. Pulmonary ascariasis; its re- 
lationship to the eosinophil lung and Loffler’s 
syndrome. 4m. Rev. Tuberc., May, 1946, 53, 
440-440. 

Transient pulmonary infiltrations with a 
paucity of symptoms and clinical signs, as- 
sociated with varying degrees of peripheral 
eosinophilia, forms the syndrome as originally 
described by Loffler in 1932. 

Several authors observed the same syndrome, 
however, associated with an infection with 
Entamoeba histolytica (Hoff and Hicks, Am. 
Rev. Tuberc., 1942, 45, 194) with Strongyloides 
intestinalis (Beck, Hawaii M.f., July, 1942, 
p. 361) with some,allergen (Karan, Int. 
Med., 1942, 77, 106) and with cutaneous hel- 
minthiasis—Ankylostoma braziliense (Wright 
and Gold, 7.4.M.A., 1945, 728, 1082). 

In this paper 8 cases are reported in whom 
mites were demonstrated in the sputum. 
Loffler’s syndrome, hitherto not observed in 
mite infections, could be demonstrated in 2 
cases; they were of the unilateral left type. 


James Ff. McCort, M.D. 
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EpstTeEIN, BERNARD S., SHERMAN, JEROME, and 
Eucene E. Bronchography in 
asthmatic patients. Radiology, Jan., 1948, 50, 
96-97. 

Success was obtained in 1§ out of 16 patients 
after the administration of adrenalin subcuta- 
neously, in whom previous attempts at broncho- 
graphy by means of the intranasal catheter 
method had failed. All of the patients were 
asthmatics and all showed roentgen evidence of 
bronchiectasis. Special reference is made to the 
value of this technique in easing the procedure. 

Oliver P. Winslow, Fr., M.D. 


ScappinG, J. G. The pneumonias associated 
with epidemic respiratory infections. Lancet, 
1948, 7, 89-93. 

This is a review of the literature from which 
the well qualified author draws his own conclu- 
sions and suggests a new nomenclature. 

He feels that the term “primary atypical 
pneumonia” which has gained wide acceptance 
is a misnomer and should be abandoned be- 
cause: (1) the roentgenographic findings are 
frequently not from “‘primary” causes but due 
to atelectasis from a secondary bacterial infec- 
tion; (2) findings are not “‘atypical” but are in 
reality typical of a specific clinical entity, most 
likely due to several different virus infections. 

Only two groups of these etiological agents 
have been isolated: psittacosis and rickettsiae 
(Q fever). There is good evidence to indicate 
that several other virus agents are involved. 

The author, therefore, suggests that cases of 
proved etiology be labeled appropriately. And 
when the etiology is unknown the case should be 
labeled ‘“‘pneumonia presumably due to an un- 
identified virus.” S. Summers, M. D. 


ARENDT, JULIAN. Radiological differentiation 
between pericardial effusion and cardiac 
dilatation. Radiology, Jan. 1948, 50, 44-51. 


As a basis for approaching the difficult prob- 
lem of the diagnosis of pericardial effusion, with 
particular reference to evaluating criteria in 
differentiation from cardiac enlargement, the 
author discusses the anatomy and pathologic 
physiology of the pericardium. Although con- 
trary to views held by textbooks of anatomy, 
he considers the pericardial space to be a true 
space, of variable width, and the pericardium 
to be a lax structure. Fluid will therefore ac- 
cumulate in the most dependent part of the sac, 
being found in the postero-inferior recess in 
the recumbent position and the antero-in- 
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ferior recess in the upright position, especially 
if the body is inclined to the left and slightly 
bent forward. In the author’s experience the 
lateral view in the recumbent position has 
proved disappointing for the differentiation 
between heart enlargement and _ pericardial 
effusion, but the shift of fluid into the superior 
recess leading to marked shortening of the vas- 
cular pedicle has been more helpful. The shape 
of the cardiac shadow varies according to sev- 
eral factors, no configuration being entirely 
pathognomonic, but effusion is indicated as 
against cardiac dilatation when there is a loss 
of the normal subdivisions, namely, the inter- 
section of the vascular and cardiac contours and 
of the cardiac and diaphragmatic contours on 
the right, the atrioventricular border at the left, 
and the farthest point at the left lower pole re- 
gion. Though rapid change in the heart size at 
repeat examination is in favor of effusion it is 
not a reliable sign. Prevalence of the transverse 
diameter over the longitudinal may be present 
in cardiac dilatation as well as in effusion. 

As a result of their investigations the author 
suggests two differential aids. The first con- 


sists in the application of such tests as that of 


Valsalva, as a result of which it is found that 
a pericardial sac filled with fluid will not vary 
essentially in size or shape with changes in 
intrathoracic pressure. However, the dilated 
heart straightens and narrows on inspiration 
and widens on prolonged expiration and pulsa- 
tions are more clearly seen, while in effusion 
they show no visible increase. The second sign 
emphasized by the author is that of visibility 
and widening of the angle of bronchial bifurca- 
tion to 100 to 130 degrees, as favoring auricular 
enlargement, while an obscured angle, not 
greatly increased, suggests effusion. 

Though not always conclusive, observation 


of the esophagus is recommended, absence of 


lateral and posterior displacement or of local- 
ized auricular impression favoring cardiac en- 
largement, though a shallow wide curved pres- 
sure zone along the whole length of the lower 
esophagus may occur in effusion.—William N. 
Thomas, M.D. 


Moserc, Gunnar. Early pleural effusion in 
pulmonary embolism and pneumonia or 
bronchopneumonia. Acta radiol., Jan., 1948, 
29, 7-18. 

The roentgen diagnosis of pulmonary em- 


bolism has previously been based on the dem- 
onstration of the characteristic triangular in- 
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farct shadow with its base facing the pleura 
and the apex pointing toward the hilum. In 
order for the infarct to appear as a triangular 
shadow on the roentgenogram, it is necessary 
for the roentgen ray to strike the triangle from 
the side at an angle which does not diverge too 
much from go degrees. More recent investiga- 
tions have proved that this wedge-shaped 
shadow, with the apex towards the hilus, is by 
no means characteristic of pulmonary infarct. 
Thus two workers in a study of 370 cases of pul- 
monary infarction showed that the part of the 
infarct facing the hilum was, as a rule, not tri- 
angular but rounded. Pulmonary embolism 
may occur without any density being demon- 
strable in the parenchyma of the lung. Wester- 
mark considered that in such cases there was 
ischemia in the blood vessels distal to the em- 
bolus. The roentgen diagnosis of pulmonary 
embolism is thus, for the most part, impossible 
if it is to be based solely on the observation of 
parenchymal and vascular changes in the lungs. 

Usually pulmonary embolism leads to change 
in the pleura. Forty-six cases of pulmonary 
embolism, roentgenographed within three days 
of the appearance of the symptoms and 38 

cases of pneumonia examined within six days 

after onset were studied. The purpose of this 
study was to ascertain whether an early pleural 
effusion can be considered of any significance 
from the differential diagnostic standpoint. 
Among the pulmonary embolism cases the 
pleural effusion dominated over the parenchy- 
mal density in approximately one-half of the 
cases while the reverse was true in not quite 
half. Among the 38 cases of pneumonia and 
bronchopneumonia the pleural effusion domi- 
nated in 2 of the cases, and in 3 cases pleural 
effusion and parenchymal density were equally 
dominant. In the other 33 cases, the parenchymal 
density was the dominating roentgen finding. 

In summary the author notes: 

1. An early pleural effusion with none or 
relatively small parenchymal densities is com- 
mon in postoperative pulmonary 
but less common in pneumonia cases. 

2. Relatively large parenchymal densities 
without demonstrable pleural effusion, or with 
a relatively slight pleural effusion, occur in a 
not inconsiderable proportion of pulmonary 
embolism cases. 

3. It is desirable that better methods of dif- 
ferential diagnosis, from a roentgen standpoint, 
between embolism and pneumonia be worked 
out.—Mary Frances Vastine. M. D. 


embolism 


— 
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ParsONNET, AARON E., Kiosk, EMANUEL, and 
BERNSTEIN, ARTHUR. Pleural transudates; 
unusual roentgenological configuration associ- 
ated with congestive failure. 4m. Rev. Tuderc., 
June, 1946, 53, 599-607. 


The authors report 3 cases in which the pleu- 
ral transudate presented a somewhat convex 
border resembling a high leaf of the diaphragm. 
Such atypical fluid accumulations should be 
carefully considered in the differential diagnosis 
of subphrenic abscess, hepatic enlargement and 
eventration of the right leaf of the diaphragm, 
especially so if the cardiac silhouette is enlarged, 
if the lungs show evidence of congestion or if a 
contralateral effusion exists. It may be advisable 
at times to resort to a diagnostic pneumoperi- 
toneum. In 2 of the cases presented here it 
was thus possible to delineate the diaphragm 
and thus make the fluid clearly visible. This 
fluid is believed to be free for in one case it 
showed subsequently the formation of an Ellis 
line and seepage into the interlobar fissure. 
Autopsy examination in another case failed to 
show any evidences of fluid encapsulation. 


Fames Ff. McCort, M. D. 


Otson, ArTHUR, M., and Harrincron, STUART 
W. Esophageal hiatal hernias of the short 
esophagus type; etiologic and therapeutic 
considerations. Thoracic Surg., April, 
1948, 189-209. 


Esophageal hiatal hernias are classified into 
three types. The third is the short esophagus 
with partial thoracic stomach. This paper pre- 
sents a study of 220 cases of this third type. 

The diagnosis of short esophagus with par- 
tial thoracic stomach was made on the basis of 
roentgenographic findings, esophagoscopic ex- 
amination and histopathologic study of tissue 
removed at esophagoscopic examination. This 
type comprises about Io per cent of the total 
number of patients with hiatal hernia. The 
symptoms are described, dysphagia being the 
most common. 

The roentgenologic diagnosis of hiatal hernia 
is exceedingly accurate and is indispensable to 


the recognition of this condition. In the case of 


the short esophagus with partial thoracic 
stomach, special problems are introduced be- 
cause of the frequency of stenosis of the lower 
part of the esophagus or associated esophageal 
spasm. The roentgenologist is able to demon- 
strate the gastric urgae in the suprediaphrag- 
matic portion of the stomach and to distinguish 
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the intrathoracic part of the stomach from the 
normal ampulla of the esophagus. The roentgen- 
oscopic diagnosis of the 220 patients is listed 
by the authors. Esophagoscopic examination 
may be necessary to make the diagnosis of short 
esophagus with partial thoracic stomach. It 
should also be done to determine whether there 
is any complicating lesion of the esophagus or 
cardia. True congenital short esophagus is rare 
(4 per cent of the cases in this series). In an 
overwhelming majority of the cases, shortening 
of the esophagus is acquired in later years of 
the patient’s life. All cases of true congenital 
shortening of the esophagus had associated stric- 
tures. 

Shortening of the esophagus develops as a 
result of “peptic” ulceration of the esophagus 
which may be the result of (1) excessive or 
prolonged vomiting, or (2) incompetence of the 
physiological sphincter at the cardia when it 
occurs in association with hiatal hernia or with 
reflex spasm of the lower part of the esophagus. 
Reflex spasm of the esophagus is the result of 
stimulation of the vagus nerve and may be pro- 
duced by a variety of digestive disorders. 

Hiatal hernia of the short esophagus type is 
not favorable for surgical treatment. When 
dysphagia is present, dilatation may be carried 
out by passing sounds over a previously swal- 
lowed thread. 

Because the treatment of the short esophagus 
type of hernia is radically different from that of 
the usual hiatal hernia, it is important that an 
accurate diagnosis be made.—Frederick M. 
Reis, M. D. 


HuGues, Kay, Farce B., Meape, R.H., 
Hupson, T. R., and JoHNson, JULIAN. 
Traumatic diaphragmatic hernia. ¥. Thoracic 
Surg., Feb., 1948, 77, 99-110. 


Twenty-eight cases are reported. The dia- 
phragmatic wounds were the result of either a 
penetration (17) or rupture (11) of the structure 
There was no correlation of anatomic weakness 
with the size and location of these hernias. 
Increased abdominal pressure may be the im- 
mediate cause of the herniation through small 
defects that are the result of previous injury. 
The symptomatology is listed. Roentgeno- 
graphic studies were diagnostic when hollow 
viscera were involved. The organs found herni- 
ated through the diaphragm are listed. In most 
cases the left diaphragm was the site of hernia- 
tion. Apparent slight injuries to the diaphragm 
may give rise to herniation at a later date. This 
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should be kept in mind when dealing with veter- 
ans who have had wounds of the chest and with 
others who have had previous episodes of 
trauma, such as automobile accidents or falls. 


Frederick M. Reis, M.D. 


Kay, Earte B. Surgical treatment of cardio- 
spasm. Ann, Surg., Jan. 1948, 727, 34-49. 


The author reports 17 cases that were suc- 
cessfully treated for cardiospasm by trans- 
pleural cardioplasty, after they had not been 
improved by instrumental dilatation. He em- 
phasizes the importance of excising any limiting 
bands of the diaphragmatico-esophageal liga- 
ment. The only postoperative complication 
noted was pleural effusion in 4 patients which 
required one or two tappings. All patients in 
this series reported symptomatic relief and 
roentgen studies revealed reduction in size of 
the esophagus.—T. D. Allison, M.D., and C. L. 
Hinkel, M. D. 


ABDOMEN 


Wascu, M.G., and Marck, A. The radiographic 
appearance of the gastrointestinal tract 
during the first day of life. ¥. Pediat., May, 
1948, 32, 479-489. 

The newborn infant frequently has intestinal 
obstruction from various congenital anomalies. 
The usual findings of gastric and intestinal 
gaseous distention and fluid levels are late 
phases of obstruction and the authors have 
attempted to determine a normal gastrointesti- 
nal air pattern for infants in order to permit 
early recognition of abnormalities. 

Fifty normal newborn infants were roentgen- 
ographed at various periods following delivery. 
The factors used were 38-40 kv., 30 ma., 36 
inch distance and par-speed screens. Air appears 
promptly in the stomach after birth. The stom- 
ach is usually elliptical in shape with the upper 
border one interspace below the diaphragm on 
the left side. The stomach varies in size up to 
a maximum of 4 by 7 cm. 

Air is usually present in the first portion of 
the small intestine one hour following birth. 
The pattern is discontinuous and the first loops 
are found in the left abdomen and measure 0.6 
cm. in width and up to 2.0 cm. in length. The 
differentiation between jejunum and ileum is 
not possible. Between the first and third hours 
the remainder of the small intestine fills as well 
as segments of the colon. The authors believe 
that large and small intestine can be differenti- 
ated without the use of barium. Usually after 
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the third hour in newborn infants air-filled 
segments of bowel larger in caliber than the 
small intestine can be seen in the flanks, pelvis, 
and transversely in the upper abdomen. These 
measure 1.0 to 1.5 cm. in diameter. Haustral 
markings are not commonly seen. 

From four to eight hours following birth the 
amount of air in the small and large intestine 
increases and the entire abdomen is filled with 
gas-filled segments of small intestine at eight 
hours. After the eighth hour and following the 
first feeding the segments of air-filled small in- 
testine become fewer in number and the air- 
filled colonic segments become more prominent. 
At twelve hours a pattern is established which 
persists throughout the first day of life. 


By means of such an established pattern of 


air distribution in the intestinal tract the au- 
thors feel that the earlier diagnosis of intestinal 
obstruction without contrast medium should be 
possible. 

Illustrative films are reproduced to show the 
normal pattern at various postnatal time peri- 
ods in addition to the abnormal patterns with 
complete reports of 2 obstructive cases. 


Rolfe M. Harvey, M. D. 


Mannina, Issaac Jr., and Hicusmiru, 
GeorceE P. Prolapse of the gastric mucosa 
through the pyloric canal into the duodenum. 
Gastroenterology, April, 1948, £0, 643-659. 


Sixteen cases are reported in which the clini- 
cal and roentgenologic findings were considered 
consistent with a diagnosis of prolapse of the 
gastric mucosa through the pylorus into the 
duodenum. No distinctive syndrome was found, 
but symptoms referable to the upper gastro- 
intestinal tract were present in all but one case. 

The characteristic roentgenologic finding 
consists of a circular, “mushroom” or “um- 
brella”’ filling defect in the base of the duodenal! 
bulb, often associated with narrowing and elon- 
gation of the pyloric channel, and often with an- 
tral spasm and enlarged antral rugae. Uncom- 
plicated cases of prolapsed gastric mucosa, es- 
pecially when associated with hypertrophic 
gastritis, may be treated with a medical regi- 


men. Surgical treatment, such as excision of 


the redundant mucous membrane and pyloro- 
plasty, is indicated only in cases of pyloric ob- 
struction, ulceration with recurrent hemor- 
rhages not prevented by medical therapy, se- 
vere anemia due to chronic blood loss, polyp 
formation with malignant degeneration, and 
suspected malignancy.—Franz F. Lust, M.D. 
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HusesyeE, O.W. On roentgenological diagnosis 
of “‘jejunitis acuta phlegmonosa.” Acta 
radiol., Jan., 1948, 29, 71-82. 


The author gives 14 case reports in each of 


which there was severe abdominal pain of ob- 
scure origin. Each of these patients had a gas- 
trointestinal study performed. On perusal and 
comparison of these films, the author believes 
he can point to typical roentgen findings in 
acute jejunitis. These are as follows: 

1. Fluoroscopy of the chest shows reduced 
diaphragmatic mobility bilaterally. 

2. Distended loops of small intestine local- 
ized in the left upper quadrant. The gas in these 
loops has an unusual roughly serrated outline. 
The loops do not change position or shape 
readily. 

3. The erect film shows fluid levels. (If the 
fluid levels and distention are very large, the 
complication of peritonitis is suggested.) 

4. The intestinal wail is thickened and the 
mucous membrane shows folds which differ in 
height. The lumen of the affected loop or loops 
is not enlarged. The appearance is probably due 
to inflammatoryedema of the mucous membrane 
or of the whole wall of the loops. The mucous 
membrane relief remains unchanged from film 
to film indicating that the autoplasticity of the 
affected jejunum is greatly reduced. These 
loops maintain a constant shape and position 
in the abdomen. 

5. The large intestine contains a rather large 
amount of gas. Numerous small fluid levels may 
be seen in the colon. 

6. The contrast meal is not delayed in its 
passage through the intestine but the contrast 
medium adheres to the affected loops making a 
thin covering after the rest of the small intes- 
tine is empty. 

Free air is sometimes seen as a complica- 
tion (perforation of the intestinal wall). 
Mary Frances Vastine, M.D. 


Guiass, W. H. Non-vitaminic factors involved 
in the production of the “‘small intestinal de- 
ficiency pattern.” Gastroenterology, April, 
1948, 70, 660-666. 

Glass proves that an abnormal jejunal 
mucosal pattern can be caused by multiple 
factors other than vitamin B complex deficiency. 
Abnormalities in the outlet of the stomach, 
which produce irregularity in the size of the 
bolus, produce roentgenographic patterns in 
the jejunum which are abnormal. These find- 
ings do not preclude the validity of the diag- 
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71 
nosis of vitamin B complex deficiency or 
idiopathic steatorrhea when mechanical fac- 
tors, as presented by Glass, are excluded. 

In the first reported case a duodenal spasm 
was apparently associated with emotional dis- 
turbance. The roentgenogram showed an ad- 
vanced abnormal small intestinal pattern. The 
patient responded to antispasmodics and psy- 
chotherapy, not to B complex. In the second 
case an organic pyloric obstruction was present. 
The abnormal small intestinal pattern was recti- 
fied by surgical short circuiting. The third case 
was that of a duodenal ulcer with normal pat- 
tern. Following improvement of the ulcer symp- 
toms, re-examination at the time of a Méniére’s 
seizure showed delayed gastric emptying with 
advanced jejunal changes. Another case had a 
partial obstruction of the postpyloric region and 
at the site of a gastroenterostomy stoma with 
advanced jejunal changes. There was noresponse 
to vitamin B complex treatment, but subse- 
quent subtotal gastrectomy with a well func- 
tioning stoma resulted in a normal jejunal 
pattern. 

It is important to realize that there may be 
many factors involved in producing the so- 
called “deficiency pattern” of the small intes- 
tine.—Franz F. Lust, M. D. 


Ricketts, WILLIAM E., Kirsner, JosepH B., 
and PatmMerR, WALTER LincoLn. Chronic 
non-specific ulcerative colitis. Gastroenterol- 
ogy, Jan., 1948, 70, I-15. 


The presence of an apparently normal colon 
by roentgen examination in 60 of 156 patients 
with typical clinical evidence of nonspecific 
ulcerative colitis indicates clearly that the 
disease may remain a relatively superficial 
process, anatomically, in many patients with 
symptoms of long duration. 

The demonstration of involvement of the 
entire colon in 22 patients with symptoms of 
less than one year’s duration is of particular 
interest. In fact, in 15 symptoms had been pres- 
ent for less than six months. These roentgeno- 
logic findings correspond with the clinical obser- 
vations made in another study, demonstrating 
that the mortality rate is highest in the first 
one or two years of the disease. In the present 
series no significant change was found during 
the time of observation in 65 per cent. The evi- 
dence thus suggests that, in the majority of 
cases, the disease attacks the colon either par- 
tially or completely during the initial episode 
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and usually remains relatively stationary there- 
after. 

Although roentgen evidence of progression 
was obtained in 24 per cent, retrograde exten- 
sion of the disease from the rectum to the ileo- 
cecal valve was noted in only 1 patient. There 
were slight changes in the mucosa of the entire 
colon initially in another patient. Four months 
later the rectosigmoid and the descending colon 
appeared definitely narrowed and rigid, and 
two years after the original examination the 
disease had extended to the transverse colon. 
In a third patient, the initial barium enema, 
six months after the onset of symptoms, dis- 
closed an absence of haustra in the descending 
colon and only partial loss of haustra in the 
remainder of the large intestine. Six years later 
the entire colon appeared to be rigid, contracted 
and devoid of haustrations. Similar findings 
were noted in § other patients of this group. 
It would appear, therefore, that progression of 
the disease often consists of an increase in the 
severity of the changes in segments already in- 
volved, rather than continued retrograde ex- 
tension of the process. 

The chronicity of the disease is indicated by 
the fact that definite roentgenologic evidence 
of regression was obtained in only 11 per cent 
of the cases studied. Nevertheless, it is to be 
noted that the colon in 2 patients with previ- 
ously demonstrated total involvement regained 
a normal appearance.—Franz F. Lust, M.D. 


MacuHELLA, THomas E. and MI.ter, T. GRIER. 
Treatment of iodiopathic ulcerative colitis 
by means of a “medical ileostomy” and an 
orally administered protein hydrolysate— 
dextri-maltose mixture. Gastroenterology, 
Jan., 1948, 70, 28-45. 


The method employed and the results ob- 
tained in the treatment of 14 cases of idiopathic 
ulcerative colitis are presented. The method 
aims to provide a temporary period of rest for 
the diseased intestine by means of a “medical 
ileostomy” and at the same time improve the 
nutritional status of the patient. 

The ileostomy is accomplished by intubating 
the bowel to a point just proximal to the dis- 
eased area with a Miller-Abbot tube and by 
maintaining constant suction so as to prevent 
the small intestinal content from entering the 
diseased part. The alimentation consists in the 
oral administration of a solution of equal parts 
of an enzymatic casein digest and of dextri- 
maltose for varying periods of time after which 
gradually increasing amounts of substantial 
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foods, low in residue, are ingested. Essential 
vitamins and iron are supplemented. 

Objective evidence of improvement consisted 
in a cessation of fever, a disappearance of ano- 
rexia and of the stigmata of vitamin deficiency, 
a return in the number and the character of 
the stools to normal, a gain in weight, an in- 
crease in hemoglobin, and in the total serum 
proteins, and in sigmoidoscopic and roentgeno- 
logic evidence of improvement in the diseased 
portion of the bowel. 

A remission was induced in I1 out of 12 pa- 
tients, 9 of whom are still in remission after 
periods varying from two to twelve months. 
relapse has occurred in 2 patients, in I after 
seven, and in another after nine months of free- 
dom from the symptoms of colitis. A remission 
has again been induced in each of the two. The 
11 improved patients are at present engaged in 


useful activity or gainful employment.—Franz 

F. Lust, M.D. 

MarsHak, Ricwarp H. Diverticulitis with 
abscess formation and vaginal fistula. Radi 


ology, Jan., 1948, 50, 92-95. 

Fistula formation secondary to diverticulitis 
is not uncommon. Usually, however, fistulae 
communicate with adjacent viscera, such as the 
bladder, the ureter, splenic flexure and stomach. 
Here 2 cases of diverticulitis apparently formed 
abscesses and perforated through the posterior 
cul-de-sac. Both patients recovered without sur- 
gery, although one had a stormy course after 
the barium enema. The condition is of impor- 
tance as it may simulate a gynecological dis- 


order.—Oliver P. Winslow, Fr., M.D. 


liver 
1949, 7, 439-441. 

This is a report of a case in a nine-year-old 
boy. Radiotherapy was thought to be a valua- 
ble part of the treatment. However, penicillin, 
sulfathiazole, and potassium iodide supple- 
mented by blood transfusions and vaccine 
therapy were also used. 

Factors for roentgen therapy used: Igo kv., 
6 ma., 0. mm. Cu filter, focal skin distance 
40 cm., size of field 10 X8 cm. Eleven treatments 
were given at twice weekly intervals. The first 
six treatments were 75 r each. The last five 
were 100 r each. The total was 9$0 r to one 
port.—¥F. S. Summers, M.D. 


SHorvon, L. M. 
with recovery. 


Actinomycosis of the 
Lancet, 


Co.iez, Ropert, and Hicker, Ricwarp. Les 
calculus biliaires ‘““Flottant entre deux eaux’ 


(Utilité de la position debout et de la com- 
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pression dosée). (Biliary calculi “floating 
under water’—Usefulness of the upright po- 
sition and graded compression) ¥. de radiol. 
él a électrol., No. 9 10, 1946, 27, 402-409. 


The rather frequently seen but little under- 
stood phenomenon of a layer of gallstones cross- 
ing horizontally the mid-portion of the opaque 
gallbladder (as though cutting the gallbladder in 
two parts by a radiolucent stippled band) is 
carefully studied in this paper. The authors 
present 7 cases (all females) in which such 
stones were observed. They show roentgeno- 
grams before operation and the same gallblad- 
ders immediately after operation with injection 
(in situ) of dye plus inversion of the gallbladder 
in an upside down position plus forcefully shak- 
ing it. The same phenomenon persists. They 
confirmed the explanation presented for the 
first time by Eliaz, who showed that the gall- 
bladder often contained two types of bile 
which were immiscible: an opaque bile in the 
lower portion, and a bile with little or no opaque 
dye lying above it. The group of stones are 


held in some inexplainable way at the level of 


the junction of the two kinds of bile. When the 
patient moves or changes position (upright, 
decubitus, etc.) the entire amounts of each type 
of bile chonne position en bloc, each liquid and 
the gallstones keeping their same relative posi- 
tion (like superimposed layers of oil and water 
in a balloon). The reproductions of the roent- 
genograms are very interesting and the authors 
discuss use of a Holzknecht spoon (under 
roentgenoscopic control as is used in studying 
the duodenum) to bring out better small soft 
stones with the patient in the upright position. 


William M. Loehr, M.D. 


Eviason, E. L., and We tty, R. F. Pancreatic 


calculi. 4nn. Surg., Jan., 1948, 727, 150-157. 


The authors concisely present 9 cases of their 
own and review an additional 66 from the liter- 
ature. The bibliography is excellent. The exact 
etiology of the disease is still unsettled. The re- 
flux of bile into the pancreatic ducts as a causa- 
tive factor is not accepted. The characteristics 
of pancreatic calculi are: (1) made up almost 
entirely of calcium carbonate and calcium es 
phate; (2) resemble salivary gland calculi i 
being whitish or grayish white in color, al 
rough and horny in contour; (3) usually mul- 
tiple; (4) range in size from a few millimeters to 
5-6 cm. in diameter and may weigh as much as 
200 gm.; (5) usually located in head of pancreas; 
(6) found in males in ratio of 3 or 4 to I. Clini- 
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cally pancreatic calculi may cause a sudden on- 
set of severe epigastric pain radiating to the 
left upper quadrant and through to the back 
with nausea and vomiting and occasionally 
jaundice. The most important diagnostic aid in 
these cases is a plain film of the abdomen and 
if calculi are seen in the region of the first to 
third lumbar vertebrae a lateral view can be 
taken to confirm the position of the calcifica- 
tions. In some cases studies of the biliary and 
urinary tracts are necessary for exact localiza- 
tion. 

Several authors have shown diabetes to be 
associated with pancreatic calculi in as high as 
50 per cent of the cases. Many of the cases 
showed improvement with surgical removal of 
the calculi. Surgical removal is the treatment 
of choice but the mortality is 18 per cent so 
surgery should be reserved for severe cases.— 


T. D. Allison, M.D., and C. L. Hinkel, M.D. 


Harpt, Leo L., Scuwartz, STEvEN O., and 
STEIGMANN, FREDERICK. Gastroscopic obser- 
vations in pernicious anemia. Gastroenter- 
ology, Jan., 1948, 70, 108-116. 


One hundred patients with pernicious anemia 
were studied gastroscopically; 47 of them on 
two or more occasions. Atrophy of the stomach 
mucosa is not an invariable accompaniment of 
pernicious anemia, occurring in only §9 per 
cent of the reported series. The atrophy of the 
gastric mucosa was not related to the length 
of time the disease was present, the amount of 
previous liver therapy, or the existing blood 
picture. Only a small percentage (9 out of 
47) of the patients showed improvement in the 
appearance of the mucosa while under liver 
therapy, while 4 previously normal mucosas 
showed atrophy on re-examination. 

Polyps were found in 7 patients, and a proved 
carcinoma in I patient—the latter developing 
while the patient was under liver therapy. 

Repeated roentgenologic and gastroscopic 
studies are indicated in every patient with 
pernicious anemia to discover as early as possi- 
ble the presence of gastric cancer.—Franz F. 


Lust, M.D. 
GENITOURINARY SYSTEM 
SmiTH, R. A. Solitary cyst of the kidney; case 
report. Brit. %. Urol., March, 1948, 20, 8-12. 
Solitary cysts of the kidney are unusual, 
occur about twice as often in males as in females 


and the presenting symptom is usually localized 
flank pain or an abdominal mass. Urinary 
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symptoms are uncommon. The cyst may be- 
come infected and there may be hemorrhage 
into the cyst wall, torsion of the pedicle, or 
pressure exerted on adjacent structures. Calci- 
fication may occur in the cyst wall, and calculi 
within the cyst have been reported. Treatment 
consists of aspiration, enucleation or partial or 
total nephrectomy. A case of a unilocular 
solitary cyst in an eighteen year old male is 
presented in which an intravenous pyelogram 
showed the upper and middle calices to be 
obliterated and the lowest calix to be compressed 


from above.—R. 4. Butz, M.D. 


Hoim, Harry. On pyelogenic renal cysts. 
Acta radiol., Jan., 1948, 29, 87-94. 


The pyelogenic cysts are generally small, 

varying in size from a pea to a large hazel-nut. 
Usually they are round sharply defined cavities. 
The cyst wall is much the same as that of the 
renal pelvis being lined with several layers of a 
transitional epithelium. The cyst is usually 
connected with the renal pelvis. The communi- 
cation may be wide but usually it is narrow and 
it may be obliterated. Retention is often noted 
in these cases and the contents are viscid and 
tenacious with a high percentage of calcium. 
As in the renal pelvis there is a marked tendency 
to the formation of calculi. Therefore the cyst is 
sometimes detected in patients who have had 
no symptoms at all of the urinary system. 

The author believes that the pyelogenic cyst 
is the commonest form seen in the kidneys. A 
total of 30 cases have been collected from the 
roentgen department of Oslo Municipal Hos- 
pital in the course of the last three years. Calculi 
have been found in half the cases. 

In contrast to the pyelogenic cyst, the corti- 
cal or capsular cysts have no connection with 
the renal pelvis. They may grow large and are 
often seen to cause changes in the shape and 
size of the kidney. The contents of these cysts 
are usually thin and serous.—Mary Frances 
Vastine, M.D. 


Recan, F. C., and Crasrres, E. G. Renal 
infarction: a clinical and possible surgical 
entity. 7. Urol., June, 1948, 59, 981-1018. 


The authors discuss renal infarction from the 
basis of experimental data, summarize the 
reported cases, and lay down diagnostic cri- 
teria. They report 4 additional cases in detail, 
including illustrative retrograde pyelograms. 
They divide infarction into arterial, venous, 
and traumatic types. 


Abstracts of Roentgen and Radium Literature 


NoveMBER, 


1948 


From the literature and the 4 cases they en- 
countered in practice, the authors were able to 
study data on 94 cases; 71 of these were cases 
of arterial infarction, most of which were 
sterile. Such sterile infarcts tend to heal with 
damage to the infarcted area. The diagnosis 
of arterial infarction is based on the following 
criteria: 

1. Sudden onset of flank pain or pain in the 
upper abdomen. 

2. Non-visualization of the affected kidney 
following intravenous urography. 

Demonstration of a normal pelvis and 
calices in the affected kidney by 
pyelography. 

4. The presence of disease of the heart or 
great vessels. 


retrograde 


5. The presence of albuminuria and hema 
turia. 

The loss of function is usually complete no 
matter how small the infarct. It is also usually 
only temporary. Surgery is not indicated. 

In venous infarction the clets are commonly 
infected. The diagnostic features of venous 
infarction include: (1) sudden onset of flank 
pain; (2) an associated septic state; (3) an 
enlarged palpable kidney; (4) gross hema- 
turia; (5) deformity and incomplete filling of 
pelvis and calices of the affected kidney as 
demonstrated by retrograde pyelography. 

The course is usually fatal and progressive 
unless nephrectomy is done, and is associated 
with chills and fever. 

Traumatic infarction is 


Rolfe M. Harvey, M.D. 


relatively rare. 


Hamer, H. G., and WisHarp, W. N. Osteo 
genic sarcoma involving the right kidney. 
F. Urol., July, 1948, 60, 10-17. 


The authors review the literature dealing 
with reports of extraskeletal ossifying tumors. 
They were able to find case reports of only two 
osteogenic sarcomas of the kidney. 

They report the case of a seventy-six year old 

white male who complained of frequency and 
hematuria. Palpation revealed a tumor mass in 
the eight upper quadrant of the abdomen. On 
cystoscopic examination bloody urine was ob- 
tained from the right kidney. A survey film of 
the abdomen disclosed an oval area of bony 
density overlying the upper pole of the right 
kidney. A right pyelogram showed lateral dis- 
placement of a dilated renal pelvis. A tentative 
diagnosis of hypernephroma was made. 
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The patient succumbed to repeated hemor 
rhages from a peptic ulcer. Autopsy revealed a 
tumor mass involving the right kidney which 
could not be cut with a knife. The tumor had 
arisen in the connective tissues posterior to the 
upper pole of the right kidney, and had grown 
into the pelvis without invading it. The mi- 


croscopic sections showed a sclerosing type of 


osteogenic sarcoma. Lung metastases were 
present. 

The following three hypotheses are suggested 
to account for the heteroplastic bone formation: 
(1) embryonic rests of osteogenic tissue; 2) 
transfer of osteoblasts to an unusual location 
Rolfe M. 


by the blood stream; (3) metaplasia. 


Harvey, M.D. 


Hiccins, C., and Warpen, J. G. 
Ann, 


Modern concepts of ureteral calcul. 


Surg., Feb., 1945, 127, 257-260. 


In an analysis of 256 cases of ureteral stones 
the authors stress the importance of studying 
the causative factors in each individual case. 
Correction of the etiological factor must be 
accomplished to prevent recurrent calculi for- 
mation. They list the following possible factors 
in calculus formation: (1) hyperparathyroidism; 
(2) vitamin A deficiency; (3) stasis; (4) met 
abolic diseases; (5) focal infection; and (6) 
infections of the urinary tract. Ureteral calcult 
usually occur between twenty-one and fifty, 
predominantly in males—3 or 4 to I—and 
slightly more frequently on the left side. In its 
descent along the ureter there are five points 
that arrest can occur. These represent the nor- 
mal constrictions found in the ureter, namely: 
(1) at or just below the ureteropelvic junction; 
(2) where the ureter crosses the iliac v essels; (3 
at the base of the broad ligaments in the female 
or the vas deferens in the male; (4) where the 


ureter enters the external muscular layer of 


the bladder; and (5) at the ureteral orifices. 
Laboratory 


revealed microscopic 
hematuria in 82.8 per cent but only 36.7 per 
cent had gross hematuria. Pus was present in 


studies 


89 per cent of the cases. Leukocytosis is stated 
to be a common finding in ureteral calculi. 
There was an elevation of over 10,000 leuko- 
cytes in 62 per cent of the cases in this series. 

Of the 256 cases, 237 were visualized on the 
initial roentgenogram and an additional 15 
calculi were demonstrated with contrast media 
giving an over-all total of 98.4 per cent of the 
calculi diagnosed by roentgen study. The au 
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thors believe intravenous urography is a valu- 
able adjunct in determining the status of the 
kidney above the calculus. 

In the discussion of treatment of obstructing 
ureteral calculi, the authors point out the mul- 
tiple factors that must be considered in a choice 
between conservative management by manipu- 
lation and open surgery. The size of the calcu- 
lus is important in that as a general rule the 
larger the calculus, the less likely it is to pass 
spontaneously. In calculi 
larger than 1.5 cm. in diameter can rarely be 
manipulated. The general health of the patient 
and the status of the kidney above the calculus 
may make operation the procedure of choice 
although the current trend is toward conserva- 
tive management. For them, single and multiple 
catheters have been more successful and given 
less complications than the mechanical stone 
removers. Calculi in the intramural segment 
may be removed following meatotomy with 


their experience, 


prostigmine to aid in expulsion of the stone. 
Spinal anesthesia is the method of choice in 
surgery of the ureteral calculi with a cardinal 
rule always to check position of the stone with 
a flat film just prior to operation. In summary 
the authors list indications for operation as: 
(1) repeated failure of manipulative methods; 
(2) impossible obstructions due to stones that 
cannot be removed; (3) renal infections which 
endanger the life of the patient by temporiza- 
tion; (4) associated pathology which makes in- 
strumental attempts technically impossible 
(urethral strictures, hypertrophy of prostate, 
etc.); (§) upper urinary tract pathology, which 
itself requires surgery; and (6) patients who 
cannot tolerate transuretheral manipulation.- 


T. D. Allison, M. D., and C. L. Hinkel, M.D. 


Stock, F. E., and We ts, C. Primary carcinoma 
of the ureter. Brit. F. Urol., March, 1948, 20, 


Primary malignant tumors of the ureter are 
rare. The triad of pain, hematuria and a pal- 
pable kidney is suggestive of the diagnosis al- 
though over 70 per cent of the reported cases 
have had hematuria alone. Ureterography is 
diagnostic in only 20 per cent of the cases. 
Two cases of papillary transitional cell carci- 
noma are presented, in one of which the only 
symptom was hematuria, and in the other, 
flank pain. In the second case retrograde ureter- 
ography showed a well defined filling defect at 


the level of the pelvic brim.—R, 4. Butz, M.D. 
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NERVOUS SYSTEM 


GentiL, FERNANDO, and Cory, Brapbtey L. 
Sacrococcygeal chordoma. Ann. Surg., March, 
1948, 127, 432-455. 

Chordoma is a rare tumor arising from the 
primitive fibroblastic cells of the notochord. 
The authors report 7 cases of sacrococcygeal 
chordoma and review the 128 cases reported in 
the literature with an excellent bibliography. 
The neoplasm is seen more frequently in males; 
usually about the fifth decade, although cases 
have been reported from three months to 
seventy-eight years. In the distribution of all 
types of chordomas 60 per cent were sacrococcyg- 
eal, 30 per cent occurred at the spheno-occipi- 
tal synchondrosis, and the remainder were 
evenly divided between the cervical, lumbar 
and thoracic regions. The tumor is characteris- 
tically slow growing with a tendency for early 
invasion and destruction of bone and recurrence 
after surgical excision. Pain in the rectal and 
anal regions is usually the first symptom with 
the presence of a mass. However, the soft tissues 
are seldom invaded. This is attributed to the 
slow growth of the tumor. In the diagnosis the 
roentgen findings of (1) expansion, (2) rarefac- 
tion or destruction, (3) trabeculation, and (4) 
calcification of the sacrum in the region of the 
tumor mass are very suggestive of chordoma. 
The final diagnosis, of course, rests on biopsy. 
The authors found aspiration biopsy to be reli- 
able in 4 out of 7 of the cases reported. The 
differential diagnosis includes: (1) chondro- 
sarcoma of the sacrum, (2) tuberculosis of the 
sacrum, (3) tumors of the female pelvic organs, 
(4) tumors of the spinal cord, (5) tumors of the 
sacral soft parts, (6) sacrococcygeal teratoma, 
and (7) colloid carcinoma of the rectum. 

Treatment to date has been palliative as 
surgical resections are rarely adequate and 
recurrences are the rule. Radiation therapy is 


ineffective although cases of satisfactory regres- ° 


sion have been reported in children. In advanced 
cases pain is difficult to control and bilateral 
chordotomies are necessary. Because of the 
slow growth of the neoplasm, patients usually 
live for several years. Metastases to distant 
parts of the body occurred in only about 11 per 
cent of the cases in the literature. —T. D. Allison, 


M.D., and C. L. Hinkel, M.D. 


SKELETAL SYSTEM 


Fiink, Epmunp B. Calcium, phosphorus and 
phosphatase as aids in the diagnosis of bone 
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lesions. Radiology, Jan., 1948, 50, 72-82. 


A correlation between the laboratory and 
roentgen findings in certain bone diseases with 
particular reference to the calcium, phosphorus 
and phosphatase determinations is presented. 
The significance of the chemical determinations 
as well as a brief discussion of the physiology 
involved is outlined. A system of differential 
diagnosis is presented using serum determina 
tions of calcium, phosphorus and phosphatase, 
urine determinations of calcium and phosphorus 
and feces determination of calcium. 

One case each of hyperthyroidism with os- 
teoporosis, Paget’s disease, osteomalacia, mul- 
tiple myeloma, carcinoma of the prostate with 
skeletal metastases and renal osteodystrophy 
is reviewed in order to illustrate the important 
chemical and roentgenographic features. The 
importance of protein studies and other labora- 
tory tests are mentioned in discussing these 
and other bone diseases. 

The author advises both careful roentgen 
and laboratory examination of all patients with 
skeletal complaints. 

A knowledge of the very pertinent laboratory 
information contained in this article should be 
of great value to the radiologist. In his discus- 
sion of the paper, Dr. Rigler recommended 
that all radiologists have a chart similar to 
Dr. Flink’s Table ur available—O/iver P. 
Winslow, Fr., M.D. 


BRAILFORD, JAMES. The serious limitations and 
erroneous indications of biopsy in the diag- 
nosis of tumors of bone. Proc. Roy. Soc. Med., 
April, 1948, 47, 225-236. 


The classification of bone tumors as regards 
their simple or malignant state is difficult. The 
fallibility of biopsy and histopathological inter- 
pretation is stressed by the author. Certain 
bone lesions present striking histopathological 
and roentgenographic features which may be 
regarded as typical indications of malignancy, 
but some of the cellular features which are re- 
garded as characteristic of malignancy are 
found under certain circumstances in tissues of 
a simple nature, or they may be absent from 
the tissue of a clinically malignant tumor. 

Biopsy material provides a static picture of 
the disease process. The author advises serial 
roentgenograms to observe the evolution of 
the tumor. Bone tumors anatomically described 
as malignant have resolved without treatment 
under the observation of the author. For this 
reason a period of roentgenographic observa- 
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tion should precede any mutilative surgery 
undertaken. Bone lesions can be identified as 
malignant or otherwise by roentgenographic 
means, the author states. In case of doubt ap- 
propriate conservative treatment should be 
employed. If this fails, or frank malignancy is 
established, deep radiation therapy should 
precede surgery. Certain bone tumors regress or 
disappear with a full sarcoma dose of radiation. 
The author says this suggests the possibility 
of some degree of localization.—D. R. Bern- 


hardt, M.D. 


Hopcson, Joun, R., Pucu, Davip G., and 
Younc, H. Herman. Roentgenologic aspect 
of certain lesions of bone: neurotrophic or in- 
fectious? Radiology, Jan., 1948, 50, 65-71. 


Osseous lesions of the feet which have been 
previously described and classified as “neuro 
trophic” are shown to have no specificity for 
diseases of the nervous system. The changes are 
in the small bones of the hands and feet and are 
osteolytic in nature resulting in partial or com- 
plete absorption of heads of the metacarpal, 
metatarsal and phalangeal bones and the “‘pen 
cil point” deformities. 

Of 61 cases presenting roentgenographic evi- 
dence of “neurotrophic change” only 15 pa 
tients had demonstrable disease of the nervous 
system. Nineteen had diabetes, 3 had thrombo- 
angiitis obliterans, 2 had both diabetes and 
thrombo-angiitis obliterans, 1 had gastric ulcer, 
3. had had syphilis and 
thrombo-angiitis obliterans and 17 had no 
systemic disease detected. Every case revealed 


arteriosclerosis, I 


infection of the contiguous soft tissue such as 
ulcers or infected calluses. 

It is therefore postulated that the osseous 
changes are those of a secondary osteomyelitis 
rather than those of a primary nervous system 
disease. It is also stated that the progression 
of the bony disease depends on the continu- 
ance of soft tissue inflammation. Other factors 
are thought to be the extent of bone and soft 
tissue involvement, the status of the blood sup- 
ply, the duration of the infection and the gen- 
eral resistance of the patient.—O/diver P. Wins- 


low, Fr., M.D. 
ROENTGEN AND RADIUM THERAPY 
E.us, F., Jennincs, W. A., and Russ, S. Ac- 
curacy in radon work. Brit. ¥. Radiol., May, 
1947, 20, 181-189. 
Because of the nature of radon, the amounts 
used in preparation of glass seeds, the method 
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of preparation, and the small size of the con- 
tainers, there are unavoidable small variations 
in the activity of individual needles ordered at 
one time for one treatment. This variation in 
the strength of each seed may vary so that only 
two-fifths of the seeds have activities which lie 
within Io per cent of each other. Therefore in 
order to obtain a uniform or predictable result 
of treatment, individual variation in such 
strength should be taken into consideration. 
Attention was directed to this investigation by 
the occurrence of failure of theoretically “good” 
arrangements of radon seeds in some lesions to 
give the expected uniform reaction. 

The most practical solution of this problem 
is measurement of the activity of each seed in- 
dividually and planning the arrangement of 
these seeds in any one implantation to com- 
pensate for the inequalities of the radon con- 
tent. Each seed is treated as an individual after 
its calibration. Briefly, the solution to the prob- 
lem of arrangement is to use uniform distances 
between the needles but arrange them in such a 
manner that the strongest is flanked by the two 
weakest, and these in turn by the next strong- 
est, then the next weakest, and so on. This 
applies to circular arrangements with small 
needles. In rectangular implants the needles are 
usually larger and the inaccuracies are less. In 
some cases the geography of the lesion can play 
a part in determining the distribution of the 
weak and strong needles.—E. F. Lang, M.D. 


Fricke, R. E., and Varney, J. H. Peyronie’s 
disease and its treatment with radium. 7. 
Urol., April, 1948, 59, 627-630. 

Peyronie’s disease causes considerable dis- 
tress mentally by precluding sexual intercourse. 
The corpora cavernosa or the intercavernous 
septum or both are involved by the induration. 
Erection causes an abnormal, usually painless 
bending of the penis. Histopathologically the 
lesion resembles keloid. The etiology is un- 
known. In 1939 the authors reported a series of 
34 cases treated by radium at the Mayo Clinic. 
Of 31 cases traced approximately one-half were 
unimproved. 

The authors treat their cases by applying 
adhesive traction to the penis, protecting the 
scrotum with lead, and using three 50 milli- 
gram radium tubes filtered by 1 mm. of plati- 
num. The radium tubes are separated from the 
penis by 1 inch balsa wood blocks and the 
radium is left in place for twelve hours. This 
delivers a suberythema dose. Treatments are 
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given at three month intervals and as many as 
four series are given. 

In a six year period, from 1938 to 1943, 141 
patients with Peyronie’s disease have been 
treated by radium with this technique; 112 
cases had an adequate follow-up; 44.6 per cent 
had a poor result; 17.8 per cent had a fair result, 
and 25 per cent had a good result. An excellent 
result or cure was obtained in only 12.5 per cent. 
The patient’s age, the duration of symptoms, 
and the number of treatments did not appear to 
have any prognostic importance.—Ro/fe M. 
Harvey, M.D. 


MISCELLANEOUS 


CuisHoim, Tacue C., and Serper, Roy E. 
Acute pancreatitis; experimental study with 
special reference to x-ray therapy. Surg., 
Gynec. 8 Obst., Dec., 1947, 85, 794-799. 


Observations are reported on the pattern of 
serum amylase curves in dogs with experimen- 
tally induced acute pancreatic edema and acute 
pancreatic necrosis. Similar observations are 
reported following periods of roentgen treat- 
ment to the normal pancreas. Other observa- 
tions are reported on the behavior of the serum 
amylase curves in dogs receiving acute experi- 
mental pancreatic necrcsis followed immedi- 
ately by a single roentgen treatment of go r. 

On the basis of the observations on experi- 
mentally induced acute pancreatitis with and 
without roentgen treatment it appears war- 
ranted to conclude that too large a dose of 
roentgen rays may well defeat the purpose for 
which it is administered, i.e., to inhibit enzyme 
production in the already damaged pancreas. 
Furthermore it is suggested that repeated 
serial exposures of roentgen rays to the pan- 
creas may well have a cumulative effect as 
deleterious as an initial heavy exposure. It ap- 
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pears that an appropriately small single dose of 
roentgen rays administered to dogs having 
experimentally induced pancreatic necrosis in- 
hibits amylase enzyme production with mini- 
mization of pancreatic tissue destruction. The 
application of these observations to the roent- 
gen treatment of acute pancreatitis in humans 
is clearly suggested.—Mary Frances Vastine, 


M.D. 


STROHL, A. Les applications de la radioactivité 
dans le domaine de la biologie et de la 
médecine. (Applications of radioactivity in 
the fields of biology and medicine.) ¥. de 
radiol. et d’électrol. No. 9-10, 1947, 28, 393 
397+ 
The author traces the development of the 

science of natural and artificial radioactivity 

from Becquerel to Joliot-Curie in this address 
presented at the commemoration services for 
the Fiftieth Anniversary of the discovery of 
radioactivity. The author’s résumé is as follows: 
Shortly after the discovery of radioactivity the 
observations of Becquerel and of P. Curie 
demonstrated the action of radioactive rays on 
the skin. Work in radiobiology was then in- 
tensified, establishing the different effects of 
radiation on the functions of the cell and show- 
ing the relations between radiosensitivity and 
histologic structure as well as the functional 
state of living tissue elements. From the stand- 
point of therapy progress has come in the per- 
fection of methods and techniques for homoge- 
neous irradiation of tissues to be treated and 
preservation of neighboring healthy tissue. The 
discovery of artificial radioactivity has opened 
new perspectives in therapy, but the results 
cannot yet be accurately judged.— William M. 
Loehr, M.D. 
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